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 ICT is rapidly changing. Rapid changes in ICT causes the skills and knowledge 
required IT Professionals to change in order to update and upgrade their IT skills and 
knowledge.  Furthermore, the rapid innovations in ICT are resulting in fast changing 
requirement and the need of knowledge sharing among the IT Professionals.  One of the 
objectives of this study is to identify the required skills and knowledge required by the 
IT Professionals at CICT.  Then, based on the information, IT Expertise Framework is 
formulated. The project solution goes through project initiation and planning, designs 
system, develop prototype, build final system, perform user acceptance testing, finalize 
system and report writing.  The information was collected by interviewing CICT top 
management and end user, study past literature review such as journals, books and 
website.  A Unified Modeling Language is use in the conceptual designs that are use 
case, class diagram and sequence diagram. The end results for this project are IT 
Expertise Framework and Knowledge Expert Repository System (KERYS).  IT 
Expertise Framework is a dynamic framework that categorized IT skills into 3 main 
categories, which are technical skills, soft skills and business skills. Then IT Expertise 
Framework is mapped into KERYS that able to store and gather expertise information. 
Furthermore, this system will provide an effective ways and venue for the IT 
Professionals to share expertise and knowledge that encourage collaboration and 













 ICT adalah satu bidang yang berkembang pesat.  Perubahan yang pesat di dalam 
bidang ICT menyebabkan kepakaran and pengetahuan yang diperlukan oleh Profesional 
IT juga turut berubah untuk memastikan kepakaran IT mereka seiring dengan kemajuan 
dan perkembangan IT.  Objektif pertama kajian ini ialah untuk mengenalpasti 
kemahiran, keupayaan dan pengetahuan yang diperlukan oleh Profesional IT.  Projek ini 
melalui fasa perancangan, fasa merekabentuk sistem, membangunkan prototaip sistem, 
merekabentuk sistem akhir dan dokumentasi.  Hasil informasi diperolehi daripada 
pelbagai kaedah kajian seperti menemubual pihak pengurusan atasan CICT dan 
pengguna akhir, merujuk kepada kajian literatur  hasil kajian lepas seperti jurnal, buku 
dan halaman web. Konseptual model yang digunakan untuk kajian ini ialah Unified 
Modeling Language iaitu rajah use case, rajah kelas dan rajah jujukan.  Hasil kajian ini 
ialah rangka kerja Kepakaran IT dan Sistem Pengetahuan Pangkalan Data Pakar IT.  
Rangka kerja Kepakaran IT dibahagikan kepada 3 kategori utama iaitu kemahiran 
teknikal, kemahiran perlu (soft skills) dan kemahiran perniagaan.  Berdasarkan rangka 
kerja, satu sistem telah dibangunkan yang dapat membantu menyimpan informasi 
kepakaran pengguna. Selain itu, sistem ini juga membolehkan pakar-pakar IT di dalam 
UTM untuk saling berhubung untuk berkongsi kepakaran dan pengalaman yang 
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Knowledge worker are becoming an increasingly important segment and 
valuable asset in the organization. In today’s world, knowledge workers play a major 
role in a success of organization, and the management of knowledge has become as 
important as management of physical asset (Mills and Friesen, 1992; Winter and 
Dowling, 1991;  Nonaka, 1999).  Although the term “Knowledge Worker” was 
introduced by Peter Drucker over 40 years ago, the level of interest in Knowledge 
Management and Knowledge Worker has only started in Asia over the past 3 to 5 
years.   
 
As Malaysia aspires to become a develop country by the year 2020, it is vital 
for the nation to transform itself into a knowledge-based economy or k-economy.  
The k-economy has created a growing need for knowledge worker that will form a 
backbone of the future.  The National IT Agenda and the Multimedia Super Corridor 
(MSC) are designed to explore and exploit the potential of ICT to create knowledge-
savvy society.  As Malaysia become more knowledge-based, it becomes more 
important to retain highly skilled knowledge workers.  
 
Knowledge is increasingly regarded as the critical resource of firms and 
economies and organizational knowledge and the management of this knowledge is 
considered crucial to competitive advantage and organizational success (Nonaka and 
Takeuchi, 1995; Steward, 1997).  As a result, organizations are seeking ways to 
convert individual skills, expertise and experience to organizational knowledge. 
 2
Information technology plays a fundamental role in supporting knowledge work in 
organizations but technology alone does not ensure the effectiveness of the 
knowledge environment and it cannot ensure that people share and use each other’s 
knowledge.   
 
 One of the main aims of KM is to provide an environment for optimal sharing 
of knowledge between individuals and groups.  An important thing characteristic of 
firms that have successful knowledge management system is that knowledge sharing 
is part of the ongoing habits and practices of the organization (McDermott & O’Dell, 
2001).   
 
Alavi and Leidner (1999) defined KMS as an emerging line of systems which 
target professional and managerial activities by focusing on creating, gathering, 
organizing, and disseminating an organization’s knowledge as opposed to 
information or  data.  The purpose of KMS are to support organizational members to 
capture and retrieve knowledge, find and interact with experts, and thereby 





1.2 Problem Background 
 
 
Information communication and technology (ICT) is rapidly changing.  New 
IT products emerge and current ones change rapidly.  Rapid changes in information 
communication and technology cause the skills and knowledge required of IT 
professionals to change and lead to new roles for IT professionals.  Furthermore, the 
rapid innovations in ICT, resulting in fast changing skills requirements and the need 
of knowledge sharing and knowledge transfer among the IT professionals to keep 
update and upgrade their skills.  
 
The Centre of Information and Communication Technology (CICT) is the 
only one service provider of ICT in the Universiti Teknologi Malaysia (UTM). One 
of the main objectives of CICT is to become an information technology reference 
centre.  In UTM, there are also many staffs especially lecturers from Faculty of 
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Computer Science and Information System (FSKSM) who are really experience and 
expert in ICT area.  So, they need to collaborate and share knowledge as well as their 
expertise to assist IT professionals in line with university’s policy which is to 
recognize ICT problems and solve them in a short time.  Furthermore, IT 
professionals need to upgrade their skills and competency to guide them in 
developing their career path. 
 
One of the ways to organize expertise in organization is by developing 
knowledge repositories that attempt to manage knowledge by holding pointers to 
experts who posses specific knowledge within an organization.  Despite the 
considerable research interest shown in various types of knowledge management 
systems, not much academic work can be found on information technology support 
for managing competence (Lindgren, R. and Stenmark, D., 2002).  
 
At the moment, there is no expert repository that stores and gathers IT 
professional skills, expertise and experience in UTM.  Due to this, management faces 
problem in assigning suitable jobs or tasks to each workers based on their expertise.  
Without a proper expert repository, the management difficult to identify the gap 
between the skills they have and the skills needed by the IT professional. Thus, the 





1.3 Problem Statement 
 
 
In order to address key issues as mention at previous section, there are two 
problems need to address here.  Firstly, there are no standard IT skill framework for 
IT professionals and secondly, there is ineffective ways to access IT Professional’s 
skills and expertise information and profile.  Furthermore, there is no effective ways 
that allows IT Professional at the CICT to share their expertise and collaborate 
among them.  A knowledge expert repository system is needed to encourage IT 
professionals to improve and share their knowledge.  In order to achieve that, these 




i) What are the appropriate skills, knowledge and ability that required by the IT 
professionals? 
ii) How knowledge expert repository can be used to manage IT skills and 






1.4 Project Objectives 
 
 
i) To study the required skills, knowledge and ability required by the IT professionals. 
ii) To formulate IT Expertise Framework as a standard guidelines for managing IT 
skills. 
iii) To develop Knowledge Expert Directory (KERYS) that able to store and 
gather expertise information and managing career development for IT 
Professional’s in CICT and UTM based on IT Expertise Framework. 
iv) To formulate organizational strategy for IT university community by 
providing an effective ways and medium to solve problems, share expertise 
information and knowledge that encourages collaboration and commitment 





1.5 Importance of Study 
 
 
 It is hoped that result of this project will give a positive impact to the IT 
professionals in CICT and UTM.  By developing expert repository for IT 
Professional at UTM, it help IT professionals to accelerate long life learning and 
increase commitment to the organization.   
 
 This is also as guidance for the IT professionals to upgrade their knowledge.  
Simultaneously, it will help to generate competencies that provide the organization 
with the right mix of talent to meet existing and future needs (Nordhaug, 1993).  This 




 Furthermore, KERYS can help CICT’s top management to analyze the gap 
between skills they needed and skills they have and also managing resource planning 
and budget for future staff intake. 
 
Besides that, the system can help IT professionals to communicate solutions 
to problems.  The system will provide expertise information by searching features. 
They can refer to the expertise experience and opinion in order to solve problems 
that related to IT topic.   By doing this, it also can help to improve ICT services, 
thereby providing quality service to clients especially university community. The 
implication is the productivity of work will increase because they can respond faster 
to the client.  It is also to enforce the university’s policy which is to recognize ICT 





1.6 Project Scope 
 
 
i) The study only covers IT professionals include Information System Officer 
(System Analyst) and Information System Assistant Officer (Programmer) at 
CICT, computer technicians and lecturers at all faculties in UTM. 
ii) The end product of this project will be IT expertise framework and web-based 
Knowledge Expert Repository System that provide them a venue to share 
expertise information, discuss problems and collaborate. 








 Ironically, the job domains most affected by technology are information 
technology workers.  Thus, the need of IT professionals at CICT to upgrade and 
update their skill and expertise is becoming more important. By identifying skills, 
knowledge and abilities needed by IT professionals shall produce an IT Expertise 
Framework that beneficial to IT professionals in managing IT skills and career 
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development.  This framework then can be used as a guide to implement expert 
repository system that can help the IT professionals to keep update and upgrade their 
expertise.  By using this system, IT professionals in CICT and UTM can also share 
expertise information as well as sharing knowledge and collaborate among 
themselves.  Furthermore, the system can help in analyzing gap between skills they 
needed and skills they have.  It also can be used in managing resource planning and 





















Literature review is an account of what has been published on a topic by 
accredited scholars and researchers.  The main purpose of literature review is to convey 
the reader what knowledge and ideas have been established on a topic as well as flow of 
the study. 
 
In this chapter, the concept of knowledge management, IT professionals and 
Knowledge Expert Repository System will be discussed.  The knowledge gained from 
literature review will help in developing a IT Expertise Framework and Knowledge 
Expert Repository System for IT professionals at CICT.  The framework of literature 










Knowledge Repository IT professionals and IT 
Skills  
  • Concept of 
knowledge, expertise 
and competence 
 • Introduction to KM • IT professionals 
Category • KMS Architecture • Knowledge 
Evolution • KMS Category • Competence system • IT professionals Skills 
 ? Skills Definition • KM Definition • Example of expert 
repository system  ? IT Skills 
Characteristics 
• Fundamental 
Process of KM   
 ? IT Skills 
Classification 
 • Knowledge 
Sharing  






Figure 2.1: Framework of Literature Review 
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2.2 Introduction to Knowledge Management 
 
 
 Knowledge is increasingly regarded as the critical resource of firms and 
economies and organizational knowledge and the management of this knowledge is 
considered crucial to competitive advantage and organizational success (Nonaka and 
Takeuchi, 1995; Stewart, 1997).  As a result, organizational are seeking ways to 
convert individual skills, expertise and experience to organizational knowledge.  In 
order to develop a knowledge expert repository system for IT professionals at CICT, 






2.2.1 Knowledge Evolution 
 
 
Knowledge is increasingly being recognized as the most valuable resource in 
organizations and managing knowledge effectively is becoming crucial to organizational 
success.  Prior to addressing the details of KM, it is important to distinguish between 
data, information and knowledge.  Figure 2.2 illustrates the relationship between 
data, information and knowledge.  The difference associated with each stems from 
two things, one is the purpose and the other one is the context. Purpose relates to the 
cause which gave birth to the object while the context gives it its relative value to the 















Data constitutes one of the primary forms of information.  Data can be 
thought of as a set of discrete, objective, structured or unstructured facts existing in 
symbolic form as text, interpreted images, or preprocessed code that have not been 
interpreted (Liebowitz et al, 1998).  It essentially consists of recordings of 
transactions or events which will be used for exchange between humans or even with 
machines.  As such, data does not carry meaning unless one understands the context 
in which the data was gathered.  It is the context which gives it meaning, and this 




Information extends the concept of data in a broader context.  Information is 
data that has been classified, processed and given context, making it useful for a 
particular task As such it includes data but it also includes all the information a 
person comes in contact with as a member of a social organization in a given 
physical environment. Information like data is carried through symbols.  These 
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symbols have complex structures and rules. Information therefore comes in a variety 
of forms such as writings, statements, statistics, diagrams or charts (Alain and 
Godbout, 1999). Information, coupled with experience, may be thought of as the raw 




According to Nonaka (1998), most managers hold too narrow a view of what 
knowledge is and what companies must do in order to exploit it.  Knowledge is a set 
of insights and experiences that are considered to be correct and true and thus it 
guides the actions and thoughts of people (Liebowitz et. al, 1998).  Knowledge gives 
someone the capacity to carry out a particular task.  It is predictive and dynamic as it 
can only be accessed through direct collaboration and communication with experts 
who have it. 
 
Nonaka (1994) demonstrates the organizational complexities of attempting to 
manage the dynamic process of knowledge generation. He defines knowledge as 
possessing one of two main characteristics that are tacit or explicit.  Explicit 
knowledge is knowledge that could be codified and transmitted in a formal language.  
It is knowledge that someone can transfer to someone else through a mutually 
understood medium such as written or verbal instructions. 
 
Tacit knowledge is different from explicit knowledge in that exists in the 
human mind and is not easily expressed through a common medium.  It is founded in 
action, commitment and involvement (Nonaka, 1994).  Tacit knowledge is often 
conferred to other individuals through the observations of actions rather than 
communications of actions through establish media. 
 
According to Tiwana (2003), knowledge is supported by both formal and 
informal processes and structures for its acquisition, sharing and utilization.  
Knowledge workers broadly communicate and assimilate values, norms, procedures 
and data beginning with the early socialization and proceeding through ongoing 
formal and informal goup discussions and exchanges.  Captured knowledge is a 
representation of a person’s knowledge, such as that found in training manuals, 
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videotapes, audio CD-ROMS, speeches, seminars, internal and external publications, 




Wisdom is the usage of the gathered information that is used to produce a 





2.2.2 Knowledge Management Definition 
 
 
 KM has been defined as the process by which an organization creates 
captures, acquires, and uses knowledge to support and improve the performance of 
the organization (Kinney, 1998).  KM also has recently been discussed in several key 
articles (Alavi and Leidner, 2001; Nonaka, Toyama and Konno, 2001; and Grant, 
2001).  KM processes can be broadly characterized as consisting of knowledge 
creation activities and knowledge transfer effectiveness.  Interest of KM has grown 
because of the belief that the creation and transfer of knowledge is essential to long-
term organizational effectiveness. 
 
Recently, KM has been widely recognized as an important approach for 
organizations to achieve competitive advantage (Hedlund, 1994).  Besides that, KM 
is often described as an organization’s ability to handle employees’ knowledge in a 
way that makes it accessible throughout the company and to improve 
competitiveness (Grant, 1996;  Newell, J. et. al., 1999).   
 
KM is not simply a matter of assembling groups of learning teams or 
installing an electronic document management system.  Rather, it is a management 
shift involving people and other resources such as organizational structure, culture 
and information technologies (Grant, 1996;  Nonaka, 1994 and Tsoukas, 1996).  
Most organizational initiatives approached knowledge management both in the 
managerial approaches and technical approaches (Earl, 1996).  For the knowledge 
capability of individual knowledge worker, organizations can establish a self-
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learning program or a career path program to improve the quality of their human 
resource. 
 
From the above discussion, we can conclude that KM is about people and the 
processes that they use to share information and build knowledge within 
organizations.  The knowledge must be captured, created, organized, presented and 





2.2.3 Fundamental Processes of Knowledge Management 
 
 
 According to Tiwana (2002), there are three basic processes of knowledge 
management as presented in Figure 2.3. 
 
Figure 2.3: Basic Processes of Knowledge Management (Tiwana, 2002) 
 
 
i) Knowledge Acquisition: The process of development and creation of insights, 
skills and relationships.  Data capture tools with filtering abilities, intelligent 
databases, keyboard scanners, note-capture tools and electronic whiteboards 













ii) Knowledge Sharing: Disseminating and making available what is already 
known. Expert systems that helps a novice technical support person answer 
tech support calls at help desks of Microsoft is a good example of knowledge 
that is being shared with the person. 
iii) Knowledge Utilization: The learning process is integrated into the 
organization. Whatever is broadly available throughout the company can be 





2.2.4 Knowledge Sharing 
 
 
 One of main problems of IT professionals at CICT is there is no efficient 
medium to collaborate and share expertise among them.  The further study on 
knowledge sharing is part of the requirements for this project. 
 
One of the main aims of KM is to provide an environment for optimal sharing 
of knowledge between individuals and groups.  An important thing characteristic of 
firms that have successful knowledge management system is that knowledge sharing 
is part of the ongoing habits and practices of the organization (McDermott & O’Dell, 
2001).  Zack (1999) found that success of the KM system lay not in the technology 
that was used to run the system, but in the organization’s willingness to create, share 
and reapply knowledge.   
 
According to Brown and Duguid (2001), the reason behind the recognition of 
the difficulty in the management of knowledge is both sticky (difficult to share) and 
leaky (could leave the organization). Knowledge sharing comprises the processes 
embedded in the organization that enable employees to share valuable knowledge as 
well as the personal competence that is involved in the act of sharing knowledge 








2.2.4.1 SECI Model 
 
 
The knowledge-sharing model presented in Figure 2.4 is also called the SECI 
model (Nonaka and Takeuchi, 1995).  KM is done according to the SECI Process 






Figure 2.4: SECI Model (Nonaka and Takeuchi, 1995) 
 
In this model, knowledge creation is a continuous process of dynamic 
interactions between tacit and explicit knowledge which are shaped by shifts between 
different modes of knowledge conversion.  It does not happen within one mode. It is 
also worthwhile to mention that this interaction process is not circle but spiral.  As 
the circulation repeats, the spiral become larger in scale and is amplified horizontally 
and vertically.  First the circulation starts within individuals and then become 
division-wide activities or organizational-wide activities, and finally it will expand to 
inter-organizational process. Nonaka also says that knowledge creation is a self- self-
transcending process. It transcend beyond the boundaries of one’s own existence. 
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Tacit knowledge is knowledge that rests with the employee, and explicit 
knowledge is the knowledge that resides in the knowledge base. Conversion of 
knowledge from one form to another often leads to the creation of new knowledge.  
 
Explicit-explicit knowledge conversion or ‘Combination’ is the 
reconfiguration of explicit knowledge through sorting, adding, combining and 
categorizing and leads to new knowledge.  Explicit-tacit knowledge conversion or 
‘Internalization’ takes place when one assimilates knowledge acquired from 
knowledge items. This internalization contributes to the user's tacit knowledge and 
helps him/her in make future decisions.  
 
Tacit-explicit knowledge conversion or ‘Externalization’ involves 
transforming context-based facts into context free knowledge, with the help of 
analogies. Tacit knowledge is personal and depends on the person's experiences in 
various conditions.  Externalization can take two forms, recorded or unrecorded 
knowledge.   
 
Consequently, it has a contextual component.  Once explicit, this knowledge 
will not have much value unless the contextual information is somehow retained. 
Tacit-tacit knowledge conversion or ‘Socialization’ occurs by sharing experiences, 
working together on a team, and by direct exchange of knowledge. Knowledge 
exchange at places where people socialize, such as around the coffee pot, the water 
cooler, or the lunch table, leads to tacit-to-tacit conversion.  
 
From the above discussions, we can conclude that knowledge workers often 
need to learn from each others’ experience to cope, to keep-up-date and to innovate.  
Making knowledge available to the right worker at the right time and the right place 
is vital for building and sustaining an organization’s competencies.  IT professionals 
at CICT can share knowledge, expertise and experience among themselves through 
knowledge expert repository system. 
 
Through knowledge repositories, knowledge sharing is enabled across space 
and time while knowledge becomes an organizational asset which stays within the 




2.2.5 Knowledge Networks Strategies 
 
 
 Even when technology is the focus and the medium for knowledge networks, 
the point is facilitating peers conversation, experimentation and shared experiences 
(Allee, 2000).  Some proven strategies for creating and nurturing knowledge 





According to Marquardt and Kearsley (1999), one ways of transferring 
knowledge is through mentoring.  A facilitated mentoring process can create a 
continuous learning climate; if aligned with other human performance improvement 
strategies and integrated into organizational structure (Murray, 1999).  A mentor is 
more experience worker who helps a less experienced person learn and grow 
(transfer skills and experience) by tutoring, coaching, listening, counseling, teaching, 
modeling, giving feedback, demonstrating, guiding and facilitating desired 
performance.  
 
According to Bohlander et. al (2001),  mentoring functions can be divided 
into two broad categories: 
 
• Career functions- Career functions are those aspects of the relationships 
that enhance career advancement.  They include sponsorship, exposure 
and visibility, coaching, protection and challenging assignments. 
• Psychosocial functions- Psychosocial functions are those aspects that 
enhance protégés sense of competence, identity and effectiveness in a 
professional role.  They include role modeling, acceptance and 
confirmation counseling and friendship.    
 
Benefits to the organization include practical career development, overseen 
by direct participants and succession planning.  Others benefits are also increase 







 Coaching features an employee learning by working alongside an 
experienced co-worker or specialist who knows when and how to intervene and 
transfer information.  It is distinguished from mentoring in that coaching tends to be 
focused on a specific task or skills, while mentoring is a more general and 
encompassing relationship (Jacobs, 1999).  Although individualized coaching is 
often part of programs for executive and management development, it can help all 
levels of employees identify and address their strengths and areas that need 
improvement.   
 
 
2.2.5.3 Communities of Practices 
 
  
As workers move beyond routine processes into more complex challenges 
they rely heavily on peer networks as  a primary knowledge resource to quickly 
access share information, strategies, tips, tricks and skills (Allee, 2000).  These 
networks, characterized by a common sense of purpose, as known as communities of 
practices.  They are different from teams because they are defined b knowledge 
rather than a task and their life cycle is defined by the value created for members not 
by project deadlines.  Goals are not imposed by any type of management, but 
negotiated among members.  Members are usually self-selected with people 
participating because they are personally identified with the topic and purpose of the 
group (Allee, 2000). 
Looking at the knowledge sharing practice among the IT professionals as one 
of the focus of this project, it is important to use mentoring and community of 
practice concept.  By using mentoring program, IT professionals at CICT is linked to 
lecturers or their senior who are more experienced and knowledgeable to guide them 
in solving problem and faster decision making. By using community of practice 
concept, IT professionals is link into their colleagues or group of people who share 







2.3 Knowledge Management System 
 
 
 Modern systems enable the transfer of knowledge in new and unique ways in 
organizations (Hansen, et al., 1999).  Recently, researchers in various fields have 
turned their attention to Knowledge Management System (KMS) as a means of 
transferring knowledge in organizations (Alavi and Leidner, 1999).  KMS is the 
system designed to capture the organization’s knowledge so that the entire 
organization can benefit from the knowledge that already exists (Davenport, et al., 
1998).  
 
Alavi and Leidner (1999) defined KMS as an emerging line of systems which 
target professional and managerial activities by focusing on creating, gathering, 
organizing, and disseminating an organization’s knowledge as opposed to 
information or  data.  The purpose of KMS are to support organizational members to 
capture and retrieve knowledge, find and interact with experts, and thereby 





2.3.1 Knowledge Management System Architecture 
 
 
The basic architecture for a KMS is developed by Applehans et al. (2001).  















e for a KM System (Applehans, 2001) 
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According to Applehans (2001), people are those who produce and use 
knowledge that will be the basis for action.  Content is described as flow of data, 
information and knowledge important success of business.  The technical 
infrastructure enables capture, storage and delivery of content to those who need it 
when they it. 
 
 Based on the basic architecture of a KM System, we can determine the 
people, content and technology that should exist in the knowledge expert repository 
system.  The people is IT professionals and lecturer in UTM that using the system 
and produce knowledge. Content is the knowledge that is available in the system 






2.3.2 Knowledge Management System Category 
 
 
KMS currently in use at most organizations, fall into three categories 













       Problem solving    
       KMS 
         Educational KMS 
    Knowledge repositories 
 
 
Figure 2.6: Knowledge Management System Categories (Fernandez, 2000) 
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i) Educational KMS: To elicit and catalog tacit knowledge, and at the same time 
serve as an educational tool. 
ii) Problem-solving KMS: Organizations with significant intellectual capital 
require eliciting and capturing knowledge for reuse in solving new problems 
as well as recurring old problems. 
iii) Knowledge repositories: Under the auspices of KM, tools historically used 
for singular, unrelated purposes are integrated to address the corporate 
memory problem. One type of knowledge repository is People-Finder 
Systems, also known as Knowledge Yellow Pages. 
 
People-Finder Systems are knowledge repositories that attempt to manage 
knowledge by holding pointers to experts who possess specific knowledge within an 
organization. Several organizations in different business categories have identified 
the need to develop systems to help locate intellectual capital, or People-Finder 
KMS. The intent in developing these systems is to catalog knowledge competencies, 
including information not typically captured by Human Resources systems, in a way 
that could later be queried across the organization.  Knowledge expert repository 




2.4 Knowledge Repository 
 
 
Although a great deal has been written about the design, implementation and 
evaluation of KMS, most of the contributions have either dealt with knowledge in the 
broad sense or with expertise (Ackerman, 1994; Ackerman and McDonald, 1996;  
Alavi and Leidner, 2001).  
 
 Although knowledge repositories have been define with several term like 
People Finder System, Knowledge Yellow Pages, Skill Directory and Expert 
Directory but the purpose of the system is still the same.  The purpose of the system 
is to manage the competence of knowledge worker as well as identifying experts who 




2.4.1 Concept of Knowledge, Expertise and Competence 
 
 
The concepts of knowledge, expertise, and competence are closely related, 
and the literature defines both expertise and competence as knowledge applied and 
enacted in work practice (Allee, 1997;  Lindgren and Stenmark, 2002).  However, 
there is a difference between the expertise and competence.  Expertise is typically 
considered an individual aspect while competence is usually discussed on an 
organizational level.   
 
A competency is taken to a mean a characteristic of an individual or group 
that is required to produce an effective organizational performance.  That is, the 
competency is related to underlying knowledge and skills needed to perform a role 
within an organization.  According to Nonaka (1994), the core competencies of an 
organization include tacit and explicit knowledge and should be conceived of as a 





2.4.2 Competence System  
 
  
In the KM literature, there are many studies focusing on IT support for both 
knowledge and expertise.  Examples of such IT support are expertise profiles 
applications and personal skill databases, which are primarily intended to facilitate 
expertise identification and project configuration in operative daily work.  
Mainstream competence systems store descriptions of employees’ competencies in 
hierarchical competence structures.  With the collected competence data as a point of 
departure, such systems are supposed to support organizations in having the right 
competence both in the present situation and in the future.  
 
To be able to support competence management in the long-term perspective, 
competence systems are geared with features that handle, for instance, resource gap 
analyses, which aim at identifying differences between existing competencies and 
future competence demands within an organization (Lindgren, R., and Stenmark, D., 
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2002).  According to Lawler (1993), a competence system typically includes the 
following functionality: 
 
i) Registering competence data (formal education, skills, experiences, etc.) 
ii) Mapping of present and future target competence levels for business units and 
employees 
iii) Analyzing competence gaps at various organizational levels 
iv) Recording the outcome of personnel discussions 
v) Suggesting, storing, and tracking competence development actions 
vi) Serving as a repository for CVs (curriculum vitae), training, and course 
offerings 
 
This may form the basis for developing “communities of knowing,” defined 
as a network of specialists sharing knowledge, experience, and tools within a 
common area of interest (Boland and Tenkasi, 1995). It is also argued that 
competence systems may affect the socialization process among employees, by 
providing awareness of communities of individuals with similar interests (Lindgren 





2.4.3 Example of Expert Repository System 
 
 
The study of managing competencies is important for the author to recognize 
the functionality, process and features as well as the benefits of the competence 
system.  To further understand about the managing competencies, case study at 
several companies is further discussed.  
 
 
2.4.3.1 The Competence Management System at Volvo IT  
 
 
Volvo Information Technology (Volvo IT) is an IT service provider within 
the Volvo Group, with its headquarters in Goteborg, Sweeden.  In 2001, it was the 
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process of introducing and establishing more explicitly formulated knowledge 
management routines including IT support.   
 
Like many other large and dispersed organizations, Volvo IT had recognized 
the major problem concerning knowledge that is identifying who knows what.  
Accordingly, large investments were being made in both organizational 
arrangements and IT for supporting competence management.  One project designed 
to strengthen Volvo IT’s competence management capabilities was the development 
of Competence Database System (CDS).   
 
The CDS had two main objectives.  First, to identify a competence structure 
for Volvo IT that could serve as a foundation for the mapping of employees’ 
competencies. Second, to implement the identified competence structure in the CDS 
system and to define a maintenance organization that on a regular basis would keep 
the structure of CDS updated and relevant.  Furthermore, managers were also 
responsible for the input of the employees’ competence data.  While managers were 
authorized to see competence information about all their subordinates, employees in 
other positions could only see their own competence descriptions. 
 
Competencies were divided into functional and technical skills.  Functional 
skills referred to the work tasks an employee performs, for example, 
Application/Infrastructure Development or Support, and measured how well the 
employee carried out the task.  Technical skills were about the methods or techniques 
required by the work tasks, for example, Programming Languages/Tools or Data 
Management.  What Volvo IT called technical skill was thus what we normally 
would refer to as competence. The functional and technical skill categories, in turn, 
had their sub-levels and all this was grouped and ordered in a tree structure, as 













Figure 2.7: Competence Tree in Volvo IT’s CDS 
 
 
Volvo IT implemented five levels of competence grading ranging from 1 (no 
competence) to 5 (expert competence). The search feature in CDS made it possible 
for management to search for employees holding a particular competence on a 
certain level, for example, a java programmer on level 3 or above. Further, there 
were features for measuring employees’ competencies status and for competence gap 
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analyses. The gap analyses were based on an individual, a group of individuals, or a 
work task and these analyses indicated the differences between existing and wanted 
competencies. If there is a difference between the existing situation and the future 
demand for a specific competence, there is said to exist a competence gap.  
 
More specifically, there were two types of gap analyses.  Group analysis 1 
showed how well the employees’ competencies matched the given competence 
demands for each work task.  Group analysis 2 indicated how critical competencies 
related to specific work tasks were distributed within a certain group.  Volvo IT 
planned to use these analyses as a support for organizational activities such as 
resource and availability planning, internal and external recruiting, goal and personal 
development discussions, forming teams of employees, finding competence when 
manning assignments, and mission steering.  Consequently, the CDS system was 
assumed to support Volvo IT in managing their competence in both a short and a 
long perspective. 
 
However the competence management system at VOLVO IT had several 
limitations.  First, the CMS at Volvo IT isolated the individual user from other 
organizational members.  This reflects the job-based view of work, in which 
competent individuals are assumed to possess the knowledge and skills to fulfill a job 
without knowledge sharing.  Individual users could only see their own competence 
descriptions, not those of others.  The restricted access to competence information 
was intended to limit internal recruiting, but it hampered knowledge sharing and the 
ability to leverage internal knowledge resources.  
 
Second, the competence definitions of CDS at Guide and Volvo IT 
emphasized past competence, namely knowledge and skills that an individual 
knowledge worker already possessed. As such, the systems were not supportive of 
learning and competence development, both of which are key objectives of 
organizations pursuing a core competence strategy. The CDS did not cater for 








2.4.3.2 Competence Management System at Guide 
 
 
 The Swedish IT consulting organization Guide had invested 15 percent of its  
annual revenues into competence development.  Of its many competence-enhancing 
activities, Guide considered the development of individual’s competencies through 
projects assignments the most important.  Guide’s business and group managers thus 
endeavored to staff projects in ways that both satisfied a customer’s need and the 
individual knowledge worker’s competence development objectives. 
 
 In 1999, Guide implemented Competence Marketplace, a system that was 
intended to facilitate staff allocation and competence management.  At the heart of 
the system was a database storing descriptions of staff competence levels in areas 
such as client-server technology and project management. The system organized the 
different competencies into four major categories that are: 
 
i) management and organizational planning 
ii) organizational development 
iii) technology, tools and system 
iv) methods and models 
  
The system stored an individual’s competencies in term of four levels that are 
beginner, some knowledge, experienced and expert.  Competence Visualizer relied 
on graphical modes of presentation to allow users to visualize Guide’s competencies-
in-stock and competence interests. Users could view competencies at the individual, 
group, or organizational level.   
 
The output is displayed in either a chart of horizontal bars representing a 
snapshot of the competence status at a certain point of time or a linear chart 
concerning development.  The competence patterns can be based on existing 
competencies as well as competence interests.  Each horizontal bar can be constituted 
of up to four parts, which represent the different competence levels: beginner; some 
knowledge; experienced; expert. If there are no consultants on a particular 
competence level, for example experts, the horizontal bars will be presented with 
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three bars and so on. Below the chart, a table is displayed containing the number of 
consultants that the horizontal bars are based on. 
Categories and Lls in Guide’s CMS 
2.4.3.3 The Expert Seeker People-Finder System at Kennedy Space Center 
 
 
The NASA Faculty Awards for Research (FAR) is funding the development 
of Expert Seeker, which is in the category of knowledge repository of KMS.  
Previous Knowledge Management studies at KSC affirm the need for a center wide 
repository, which will provide KSC with Intranet-based access to experts with 
specific backgrounds.  Currently KSC is reorganizing from an operations center into 
a research and development center. 
 
Expert Seeker aims to help locate intellectual capital within NASA-KSC, and 
is this particular characteristic that differentiates Expert Seeker from SAGE.  Expert 
Seeker will be used to search for experts located at KSC, although its use is expected 
to expand to other NASA Centers.  The Expert Seeker KMS will be accessed via 
KSC's Intranet.  In contrast, the SAGE KMS, which is on the world-wide-web, is 
accessible through the Internet.  Another important difference between SAGE and 
Expert Seeker is that the latter will enable the user to search for much more detailed 
information regarding the experts' achievements, including information such as 
intellectual property, skills and competencies, as well as the proficiency level for 
each of the skills and competencies.  
 
The Expert Seeker KMS will provide access to competencies available within 
the organization, including items that are not typically captured by the typical Human 
Resource applications, such as completed past projects, patents, hobbies, and other 
relevant knowledge.  This system will be especially useful when organizing cross-
functional teams.  The main interfaces on the query engine in Expert Seeker will use 
text fields to search the proposed data for keywords, fields of expertise, names or 
other applicable search fields.  The application will process the end user's query and 
returns the pertinent information.  Besides, this system will help to identify a 
researcher's expertise, within a discipline, and to facilitate communication with a 
point of contact. 
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2.4.3.4 The Global Competence Planning System at Ericsson  
 
 
A global competence planning at Ericsson contain information on business 
related, professional, and human competencies.  The employees’ competence level, 
assessed according to the five-point scale from trainee to expert (0, A, B, C, and D), 
is stored in the system as a result of the personal development discussions.  
 
The preparation for the personal development discussions is conducted 
through the system, with the competence manager and the employee presenting their 
goals and needs for further development.  The system also provides access to 
historical data from previous personal development discussions, making it easy to 
follow up, evaluate, and improve competence development actions when needed.  
The outcome of the personal development discussion is an individual competence 
profile, comprising the existing competence level and future competence goals, and a 
competence map showing the competence gap and development need for each 
employee.  
 
The competence profiles for all employees are aggregated to an 
organizational competence profile representing the level of all competence areas in 
detail, and the competence gap that needs to be filled to achieve the future 
organizational requirements. The competence planning module has a wide range of 
functionality, including among others: 
 
i) Organizational analysis of strategic competencies 
ii) Common access to individual data for PD discussions 
iii) Competence gap analysis, and suggestions for development needs and action 
plans 
iv) Extensive search functionality (for example, for competencies on certain 
levels, individuals meeting certain competence requirements, and people 
currently working in a specific job area) 
 
Figure 2.8 illustrates how the competence system supports processes related 
to both Human Resource and knowledge management in Ericsson, and the need for 
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these processes need to be aligned with corporate strategy. A key concept in 
Ericsson’s knowledge management strategy is Knowledge Networking that is the 
company’s philosophy for encouraging employees to share and reuse knowledge and 
experiences, and establish networks of specialists to improve organizational 
performance and innovation.  
 
These networks consist of different “communities of knowing,” representing 
Ericsson’s adaptation of the Boland and Tenkasi (1995) term, that involve global 
collaboration both internally in the company and with customers and business 
partners. The knowledge networks are based on interpersonal connections, taking 
place both virtually and face-to- face. The virtual interaction is supported by a 
variety of IT-based collaboration technologies (Munkvold, 2003), such as e-mail, 
audio and video conferencing, local intranet portals, virtual project rooms, bulletin 
boards and discussion groups, and knowledge and experience databases.  The 
employees’ motivation for searching and sharing knowledge, the perception of the 
value of knowledge, and the capacity to absorb new knowledge were identified as 
critical issues in the process of knowledge exchange.  The role of management in this 
process was identified as to ensure alignment of the communities’ efforts with the 
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- Competence Registration 
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Human Resource Management System 
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ure 2.8:  The Relationships between Corporate Strategy, KM, HR and HRMS in  
                  Ericsson 
 
 
From the above discussions, we can conclude that knowledge repository 
s many advantages to the knowledge workers and also organization.  IT 
essionals at CICT can use the system to search for expertise and collaborate with 
rs expertise within UTM especially lecturers. 
Introduction to IT professionals 
Several studies published over the past decade have examined the changing 
re of IT professionals’ jobs, including changes in job roles, required skills, and 
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personal attributes required for successful IT employees (Keen, 1988; Markus, 1996; 
Segars & Hendrickson, 2000; Stokes, 1995; Wynekoop & Walz, 2000). 
 
IT professionals at CICT is considered as a knowledge worker because they 
are hired for the knowledge they posses.  It is important for researcher to study the 
category and criteria of IT professionals as guidance for structuring the expertise 





2.5.1 Categories of IT professionals  
 
 
IT professionals are a much larger and more diverse group than computer 
scientists and engineers.  Bailey and Stefaniak (2002) developed a career cluster which is 
grouping the IT professionals job according to job titles, related by close association 
with a common set of technical skills, knowledge, and abilities. The career cluster 
approach closely reflects how work is organized today, especially in illustrating 
mobility and progression among representative job titles.  Knowledge and abilities 
required by IT Professional according to job cluster is as attach in Appendix A.  The 
eight IT career cluster are: 
 
i) Computer programmers write, test, and maintain programs. 
ii) Systems analysts, also referred to as business analysts, provide liaison 
support between users and other IT professionals. 
iii) Computer engineers develop new hardware and system software. 
iv) Database administrators design, develop, maintain, manage, and coordinate 
changes to databases. 
v) Computer support specialists provide technical assistance, support, and 
advice to clients and users. 
vi) Network specialists design, install, and support an organization's distributed 
computing systems. 
vii) Telecommunications analysts are responsible for the interaction between 
computers and communication equipment. 
viii) Internet specialists design, develop, and maintain Web sites and servers. 
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In addition, James (2003) had specialties IT professionals according to the 
system development life cycle management process. The job function detail on each of 
the specialties is as attach in Appendix B.  A general description of the relationships 
among the specialties is presented below: 
 
i) Policy and Planning – develop, implement, and ensure compliance with 
plans, policies, standards, infrastructures, and architectures that establish the 
framework for the management of all IT programs. 
ii) Security – plan, develop, implement, and maintain programs, polices, and 
procedures to protect the integrity and confidentiality of systems, networks, 
and data. 
iii) Systems Analysis – consult with customers to refine functional requirements 
and translate functional requirements into technical specifications. 
iii) Applications Software – translate technical specifications into programming 
specifications; develop, customize, or acquire applications software 
programs; and test, debug, and maintain software programs. 
iv) Operating Systems – install, configure, and maintain the operating systems 
environment including systems servers and operating systems software on 
which applications programs run. 
v) Network Services – test, install, configure, and maintain networks including 
hardware (servers, hubs, bridges, switches, and routers) and software that 
permit the sharing and transmission of information. 
vi) Data Management – develops and administers databases used to store and 
retrieve data and develop standards for the handling of data. 
vii) Internet – provide services that permit the publication and transmission of 
information about agency programs to internal and external audiences using 
the Internet. 
viii) Systems Administration – installs, configure, troubleshoot, and maintain 
hardware and software to ensure the availability and functionality of systems. 
ix) Customer Support – provide technical support to customers who need 






2.5.2 IT Professionals Skills  
 
 
Past studies note that the number of skills has no limit, professionals skills are 
usually attributed to managerial roles or types of professions and any equipment if 
used (Nakayama & Sutcliffe, 2005).   This is because in IT, the norm of speed is well 
characterized by Moore’s Law- the capability of microprocessors doubles every 18 
months.  An advancement of one product, for example the version-up of the 
Windows operating systems, triggers a whole new set of consequential changes in 
numerous related products.  As technologies evolve, their levels of sophisticated 
increase.   
 
The operating environment of IT skills does not seem different from general 
business skills in the past.  Moreover, recent research shows that IT professionals 
value leadership and management skills to support teamwork more than non-IT 
business professionals (McGee, 2003).  Losing such talents is fairly costly in the 
firm.   
 
 Towards the end of this chapter, the researcher first reviews what a skill 
definition and characteristics of skills before further discuss about the IT skill’s 





2.5.2.1 Skills Definition 
 
 
According to Nakayama and Sutcliffe (2005) skill is defined as the delivery 
of competent  expert, rapid and accurate behavior   Skills in this sense thus attaches, 
to a greater or lesser extend, to any performance and is not limited to manual 
operations but covers a wide range of mental activities as well.  Skills can be 
associated with many kinds of tasks, so the classification of skills is complicated.  
Also in some contexts, sub-tasks are known as tasks.  Tasks and sub-tasks are often 





In addition to skill classifications, Nakayama and Sutcliffe (2005) found that in what 
the “fundamental” or “foundational” skills are, given that skills can be hierarchically 
classified according to their dependency on each other.  The common belief is that 
enhancing those fundamental skills can result in enhancing numerous “terminal” 
skills to deliver “final” tasks.  One example is the impact of academic skills 
(fundamental skills) on the labor performance (terminal skills) (Stasz, 2001). 
 
From the standpoint of firms, the pressing questions are: What are the most 
important skills? What are the fundamental skills that result in competitive 
advantage?  Unfortunately, those questions are not easy to answer.  According to 
Stasz (2001), there are no consensus as to the definition and measurement of 
‘fundamental skills’ although skills can be categorized broadly in four areas such as: 
 
i) Academic/cognitive skills (skills primarily acquired in schooling) 
ii) Generic skills (problem solving, communications, working in teams) 
iii) Technical skills (specific skills needed in an occupation) 




2.5.2.2 Characteristics of Skills 
 
 
Hawkins et. al. (2002) had distinguished the characteristics of different IT 
skill sets.  A simple categorization is: 
 
i) Professional IT skills: ability to use advanced IT tools and/or to develop, 
repair and create them. 
ii) Applied IT skills: ability to apply simple IT tools in general workplace 
settings (in non-IT jobs). 
iii) BasicIT skills or “ITliteracy”: ability to use IT for basic tasks and as a tool for 
learning. 
 
 However, the study of this project only covers the professionals IT skills.  
Beside that, Hawkins et. al. (2002) have developed three-tiered pyramid depicts IT 
skill standards in three broad IT competency categories (refer to Figure 2.9).  There 
are foundation and employability skills, common technical skills, and industry-
specific technical skills and organizational knowledge. 
 
Tier 1 is the set of foundation and employability skills, knowledge, and 
abilities that are required of all information worker employees.  These are the 
problem solving, team skills, and flexibility which are needed to apply technical 
knowledge and tools effectively. 
 
Tier 2 is the set of technical skills, knowledge, and abilities common to all IT 
positions within an IT career cluster. For a programmer, for example, knowledge of 
the principles of programming applies across all industries. 
 
Tier 3 is the set of industry-specific technical skills, knowledge, and abilities 
that are unique to individual clusters and that are the most susceptible to change. For 
example, a programmer’s required knowledge of data communications and network 
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 2.9: The IT Skills Pyramid (HFoundation skills 
• Basic skills 
   (reading, writing, arithmetic.. ) 
• Thinking skills 
• Personal qualities 
Workplace competencies 
• Management of time and resources 
• Interpersonal skills 
• Management and use of information 
• Understanding and management of   
    systems 
• Use of technology Examples of IT include: 
• Proficient use of software and hardware 
 tools 
• Proficient use of Internet techniques 
• Understanding of hardware/software 
architecture 
• Troubleshooting of software and hardware
problems Examples include: 
• Knowledge of and compliance with 
company practices and organization     
protocols 
• Understanding and effective use of  
industry terminology 
• Knowledge of and compliance with 
industry legal requirements 
• Knowledge of and compliance with  
company and product standards awkins et. al., 1999) 
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2.5.2.3 IT Skills Classifications 
 
 
 According to Nakayama & Sutcliffe (2005), IT skills are demonstrated 
proficiency in using IT tools such as personal computers, programming languages 
and sales management system.  IT skills can be viewed at many levels.  Nakayama & 
Sutcliffe (2005) had attribute skills to different types of hardware, software, 
telecommunication, network and information systems.  
 
Focusing on the roles of those who use IT, Nakayama & Sutcliffe (2005) had 
frame skills by development tasks (e.g., development tool design such as compiler 
design, system analysis, system designs, project management, programming types, 
programming languages, testing, maintenance, helpdesk, end-user training and 
education) and end-user tasks (e.g., using developer platforms/tools such as IBM 
WebSphere, using application software ranging from Microsoft Office, Photoshop to 
enterprise systems). 
 
Besides that, skills can be categorized into domains of development tasks 
(e.g., business process application, website design and management, database design 
and reporting.  Skills also can be categorized by numerous IT products types, 
vendors and particular products (e.g., publishing document software, Macromedia 
Flash, 3-D simulations).  Alternatively, skills can be categorized by industries, firm 
types (e.g., large/small, regional/global), individual firms, managerial levels, and 
organizational structures and functions.  Table 2.1 summarized example of IT/IS skill 













Table 2.1: Example of IT/IS Skill Classifications (Nakayama & Sutcliffe,  2005) 
 
Classification Skill Examples 
IS elements Hardware skill, software skill, network/telecommunication skill, 
organizational skill, people skill 
 
Managerial 
functions &  roles 
CIO skill, departmental coordination skill, IT architecture design skill, 
change management skill, security skill, end-user training skill 
 
Work types Project management skill, administrative skill, technical support skill 
 
Industry/firm Industry-specific (e.g., grocery retailing, automotive manufacturing) skill, 




Survey skill, interview skill, feasibility study skill, system analysis skill, 










Business analysis skill, operating planning skill, process design skill, 
project coordination skill 
 
E-commerce Web page design skill, Web graphic design skill, site design & 
coordination skill, ASP skill, JSP skill, Perl skill, Flash skill, 
Dreamweaver skill 
 
Database related Database design, database programming, related  database skill, object-
oriented database skill, DB2 skill, Oracle skill, Sybase skill 
 
Product vendors IBM skill, Microsoft skill, Oracle skill, Cisco skill 
 
Product types ERP skill, mainframe skill, web-server skill, middleware skill, router skill 
 





Websphere skill,Visual studio.Net skill, Rational Rose skill, UML skill 
Business related Business skill, “soft” skill, interpersonal skill, writing skill, 
communication skill 
 









2.5.3 Soft Skills 
 
 
As we move into the new millennium, IT roles are shifting at a rapidly 
increasing pace. Technical skills alone are not sufficient for success in the IT 
profession, soft skills like communication, problem solving and teamwork are 
increasingly important. 
 
 In one recent study that combined both types of methods, Wong, Von Hellens 
& Orr (2000) concluded that non-technical skills continue to be more important than 
technical skills. Their study, sub-titled “The soft skills matter most”, noted that: 
 
“There was a general consensus evident from job advertisements and 
questionnaires that non-technical or “soft” skills … were more important for 
[recent] graduates than technical skills in terms of employment prospects…. 
The interviews confirmed the relative importance of non-technical skills in 
the current IT workplace, with references made towards [attributes such as] 
flexibility, adaptability, motivation, and good communication skills (Wong et 
al., 2000, p. 6).” 
 
 
 Bailey and Stefaniak (2000) had identified soft skills needed by successful IT 
professionals.   The highly valued soft skills are problem solving, listening, 
teamwork, adaptability to technology and/or programming language changes, 
application of knowledge, time management, visualization/conceptualization skills, 















Table 2.2:  Soft Skill needed by IT professionals (Bailey and Stefaniak,  2000) 
 
Soft Skills Description 
Problem Solving 
 
Problem solving is the ability to identify and solve problems when and 
where they occur.   Besides that problem solving is also the ability to 
acquire an understanding of the underlying issues in complex 
problems or situations by correctly relating these to simpler or better 
understood concepts, models, or previous experiences.   
 
Listening Listening is the ability to verbally comprehend clients' and others' 
situations, commands and problems. Without the ability to truly listen, 
problems cannot be solved and opportunities cannot be explored in an 
optimum manner. In fact, poor listening can harm an IT company 
because time, energy, money, and client/company rapport can be lost. 
Overall, as a skill, listening has traditionally been one of the most 
neglected communication skills (Glenn &Pood, 1989). 
 
Teamwork  Teamwork is the ability to work with others to solve problems and to 
explore opportunities. IT tools and client problems and opportunities 
are often so varied, complex, and swiftly changing that the situation 









Adaptability is the ability and willingness to change one's knowledge 
and use of new technologies and programming languages. IT hardware 
and software are constantly changing with new materials and 
upgrades. IT professionals require a positive attitude so that they may 




Application of knowledge is the ability to be proactive to gain, use, 
and disseminate knowledge to help advance oneself, others, and the 
organization.   Transferring knowledge to application is the ability to 
see connections between ideas and facts and to think creatively, 
including outside the box, to solve problems and to explore 
opportunities. Effective problem solving and opportunity searching 
requires taking the abstract as well as past experiences and applying 




Time management is the ability to effectively organize work, define 
objectives, anticipate needs and priorities, and use good time-
management techniques. Set well defined and realistic personal goals. 
Time management involves the ability and willingness to effectively 
use time toward the solving of problems and the exploring of 
opportunities. Time means money for many an organization, including 
IT companies. Also, getting a problem solved and fully exploring an 
opportunity a timely fashion can mean a major competitive advantage 




Communication is the ability to communicate effectively in a variety 
of situations and express ideas clearly (ITCP, 2000).  Without the 
ability to speak clearly and concisely, problems cannot be solved and 
opportunities cannot be addressed in as effective a manner as possible. 
In fact, like listening, poor verbal communication skills can harm an 
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IT company because time, energy, money, and client/company rapport 





Ability to multi-task is the ability to deal with and to move quickly and 
smoothly between numerous issues and projects in a short time frame. 
The IT industry involves a wide variety of interfacing problems, 
opportunities, solutions, and tools. The ability of IT professionals to 
quickly and smoothly interface with these elements is a major attribute 
to any vibrant, cost-effective operation. 
 
Presentation Presentation is the ability to make oral presentations, adjusting style, 





Analytical Thinking is the ability to acquire an understanding of a 
problem or situation by breaking it down systematically into its 
component parts and identifying the relationships between these parts.  
 
Decision Making Decision making is the ability to gain confidence and respect of 
customers and peers through sound decision making.  
 
Reasoning Reasoning is the ability to analyze information and make correct 




Attention to detail is the ability to stay on task and be thorough when 





Strategic/tactical perspective is the ability to keep overall objectives 
and strategies in mind and not be deflected from these when dealing 
with matters of detail.  
 
Flexibility Flexibility is the ability to take account of new information or changed 





Stress Management is the ability to retain objectivity and proper 
understanding of a problem or situation when placed under conditions 
of stress.  
 
Initiative Initiative is the ability to be proactive, take action, and anticipate 
opportunities. 
 
Creativity Creativity is the ability to devise inventive and creative solutions to 
problems.  
 
Persistence Persistence is the ability to meet targets and fulfill agreements even 









Follow-up and monitoring is the ability to check progress against 
targets, report as necessary, and take action to resolve exceptions.  
 
Change Change Management is the ability to challenge current thinking and 
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Organizational Awareness is the ability to understand the hierarchy 
and culture of the organization and to use knowledge of the 





Interacting With People/Building Relationships is the ability to 
establish relationships and maintain contacts with people from a wide 




Customer Service Focus is the ability to focus on meeting the needs of 





Manage Conflict/Build Consensus is the ability to bring substantive 
disagreements into the open and attempt to resolve them 









Influence and Persuasion is the ability to influence and persuade others 




Team Facilitation is the ability to understand the dynamics that result 
in the high performance of teams and the use of this ability to energize 





Provide Direction and Accountability is the ability to direct and 




Coach and Develop Others is the ability to help others to understand 





Leadership/Vision is the ability to define the future direction of the 





Besides the list of soft skills above, Bailey and Stefaniak (2000) also 
identified others soft skills that are: 
  
i) Visualize/ Conceptualize 
ii) Business Culture (prioritizes, schedules, self-initiating) 
iii) Inter-team communication 
iv) Interpersonal skills 
v) Constructive Criticism (delivery and receipt) 
vi) Organizational Skills 
 
 44
vii) General Writing Skills 
viii) Technical writing 
ix) Diversification (different culture) 
 
 
Other than that, quality management is also important in IT industry.  It 
provides best practices in developing software quality.  The most popular model for 
software improvement and assessment are Capability Maturity Model (CMM) and 
ISO 9001 with its associated ISO 9000-3 (Zarinah & Burhani, 2000).  ISO 9000 is 





2.5.4 Business Skills 
 
 
Besides soft skills, Bailey and Stefaniak (2000) had identified the twelve 
business skills that were reviewed in their survey.  There are: 
 
i) "Be the customer" Mentality  
ii) Investigative Skills (probing questions)  
iii) Idea Initiation  
iv) Project Management  
v) Interviewing Skills  
vi) Mediation Skills  
vii) Use of Capital (risk and return)  
viii) Role Playing  
ix) Marketing  
x) Reading a Budget (and understanding)  
xi) Basic Accounting  
xii) Reading Financial Statements  
 
In their survey, these highly valued business skills are "be the customer" 
mentality, investigation, idea initiation, and project management skills.  “Be the 
customer” mentality is the ability to see things from the customer’s point of view.  
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Having such a mentality allows the IT professionals to better work with a client and 
thus increase possibility that better business solutions may be developed.  This ability 
translates into increased customer service and satisfaction which, in turn, is a key 
element in maintaining and improving company’s competitive advantage (Bailey, 
1997). 
 
 Investigative skills (probing questions) are the ability to ask the kinds of 
questions which solicit meaningful responses, or feedback that is direct and usable.  
Problem solving and searching for opportunities require a sound understanding of 
what exists and what is truly sought may not be fully communicated or fully 
understood. 
 
Idea initiation is the ability to be creative in problem solving and 
opportunistic situations. The IT industry constantly faces new and different 
situations, problems and tools.  Thus, it is not surprising that IT companies need 
people who can generate new and different solutions to existing and future problems 
and opportunities.  Project management is the ability to plan, organize, direct, 





2.6 IT Skill Level 
 
 
According to Baxter and Lisburn (1992), one of the criteria for assigning skill 
is skill’s level.  Baxter and Lisburn (1992) mentioned that each individual should 
assess their experience, knowledge and training and realistically map onto their 
skills.   
 
Furthermore, Baxter and Lisburn (1992) had classified skill into 4 level, 
which are: 
 
i) Skill Level 1 
 
The broad definition for this rating is  “Perform with assistance”.  This mean 
that you have the skill but you need someone to cheek over the work you do and to 
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provide advise and guidance as necessary.  The criteria for operating at this level are 
as follows. 
 
Experience: Limited. A minimum of 6 months’ experience 
 
Knowledge: Basic. Must be familiar with all applicable methods, procedures, 
tools and standards as appropriate. 
 
Training: Introductory. May be self-taught or have received on-the-job 
training. 
 
ii) Skill Level 2 
 
The broad definition for this rating is  “Perform without assistance”.  This 
mean that you have the skill and can use it without any support from either a 
supervisor or technical expert in the skill. The criteria for operating at this level are 
as follows. 
 
Experience:Practical. A minimum of 2 years’ continual use. 
 
Knowledge: Applied. Must be totally familiar with  and be able to effectively 
use all applicable methods, procedures, tools and standards as appropriate. 
Training: Formal. Must have attended a formally recognized training course. 
 
iii) Skill Level 3 
 
The broad definition for this rating is “Perform at an accomplished level”.  
This mean that in addition to being able to fully utilize this skill and have an in-depth 
understanding of it, you must be able to assist and be mentor for others in its 
application. The criteria for operating at this level are as follows. 
 
Experience: Extensive. A minimum of 3 years’ continuous use. 
 
Knowledge: Comprehensive. Complete understanding of all aspects and 





Training: Advanced.  Must have completed specialized industry-recognized 
course. 
 
iv) Skill Level 4 
 
The broad definition for this rating is “Perform at an influential level”.  This 
mean a rare level of expertise, likely to be able to provide consultancy to outside 
companies in the use of this skill.  It also means that people with Level 4 profiency 
will be capale of training others and be regarded as the internal ‘experts’ in this skill.  
The criteria for operating at this level are as follows. 
 
Experience: Leading edge.  A minimum of 5 years’ continuous use for 
traditional skills or 2 intensive experience of the application of innovative 
technology. 
 
Knowledge: Judgemental.  Abillity to recommend and implement solutions 
that address key business needs, and be able to act as mentor for and train 
others.  Likely to be known at an industry level in this area. 
 
Training: Active Participation.  Ongoing attendance at industy recognized 
seminars and user-groups. 
 
 
2.7 IT Skills Portfolio Management 
 
 
Why is IT skills portfolio management an important tool? Most firms today 
organize IT system development efforts on project basis rather than on the traditional 
functional basis.  Under this functional structure, projects were divided between the 
systems group whose analysts specified what was to be done and the programming 
group whose programmers actually developed and tested system.  Now under the 
project structured, all personnel working on the project are together on one team with 
project leader/manager whose primary responsibility is to keep the project on 
schedule. 
 
In contrast, when projects moved between different functional groups, each 
functional manager’s primary responsibility was to operate efficiently by leveraging 
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all available resources.  The programming manager knew each programmer’s 
expertise and could match skills to particular tasks regardless of the project.  So, a 
programmer could and often would work on several applications during the same 
timeframe.  The downside of this functional arrangement was that the project 
deadline often slipped because no one was accountable for the project.  They were 
only responsible for getting particular deliverables accomplished.  Now, the project 
orientation, the overall project schedule is kept better. 
 
According to Nakayama and Sutcliffe (2005), there is downside of using a 
project structure that is leveraging IT skills across number of projects.  It is very 
problematic because no one has detailed knowledge or responsibility for matching 
skills to deliverables from multiple projects.  Project leaders do have detailed 
knowledge of the skills on their project team, but also have powerful incentives to 
keep that knowledge to themselves.  If that knowledge became known, their project 
deadlines could be compromised with the loss of those skills to a higher priority 
project. 
 
Nakayama and Sutcliffe (2005) had developed IT Skills Portfolio that solves 
this problem.  From the IT Projects Set, the IT Deliverables Set is built which is the 
basis for establishing the IT skills portfolio.  All members of the IT management 
team are involved in all steps of portfolio construction.  With this tool, management 
can see what skills needed for the most important deliverables and when they are 
needed, what skills are in abundance, what skills can be developed, what skills to 
obtain through outsourcing and in-sourcing, and what skills are no longer needed.  
Figure 2.10 illustrated the IT Skills Portfolio Management Framework that had been 





2.7.1 Three Key Principles 
 
 






i) Principle 1: People-Centered Organization 
 
Think people ahead of IT and KSAs.  IT professionals are hired for the firm, 
rather than for a specific set of tasks. 
 
ii) Principle 2: Multi-mission capability 
 
IT professionals are capable of playing several critical roles for the firm.  
They are capable of performing tasks from one critical domain.  They learn as they 
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Figure 2.10: IT Skills Portfolio Management Framework (Nakayama and  





2.7.2 The process of IT Skills Portfolio Management 
 
 There are four processes that involve in IT Skills Portfolio Management: 
 
i) Step 1: Clarifying Strategic Goals- Business and IT 
• Prepare a statement on each strategic business goal. 
• Prepare a statement on each strategic IT goal 
• Rank the business strategies and goals in importance to the firm 
• Rank the IT business strategies and goals within the associated business 
strategies using the same scale. 
 
ii) Step 2: Developing IT Projects Set and Deliverables Set 
• Develop IT Projects Set 
o List all known projects with unique identifier 
o Identify whether a project is on-going (0-2 years from now) or future 
(starting from 2-5 years) 
o Identify the level of resources needed (1-5 for few to extensive) and 
the length of time needed in years. 
o Score the criticality of the projects (C) for meeting the strategic goals 
(1-5 for from trivial to crucial). 
o Score the Assessment (AS) of the project after developing 
Deliverables Set. 
• Develop Deliverables Set 
o List the project’s deliverables with a descriptor, and its scores on 
difficulty and risk levels. 
o Summarize the list of deliverables, with each deliverable’s risk level 
(r) and difficulty score (d), along with the deliverable’s project 
critically score (C). 
o Identify the level of resources needed (1-5 for few extensive and 
length of time needed (in years). 
• Calculate the project Averages Scores from the project’s deliverables: 
o Risk Level (R ) as the average of deliverables risks (r) 
o Difficulty (D) as the average of deliverables difficulties (d) 
o Critically (C) as the average of deliverables criticalities (c) 
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• Calculate the project Averages Scores (AS) as average of C, D, and R. 
o Based on Assessment Scores, evaluate resource acquisition options. 
 
iii) Step 3: Developing IT Skills Portfolio 
• List each major skill (SK) needed for a deliverable. 
• Determine and note for each SK its criticality, difficulty and risk level 
scores, as well as its timeframe and how much and how long the skill is 
needed. 
• Assess those skills (sas) by using the three criteria: criticality, difficulty 
and risk level. 
• Summarize the assessments in the IT skills portfolio 
 
iv) Step 4: Using Portfolio Matrix 
• Based on IT skills portfolio, assess and determine the best skill sourcing 
option. 
• Identify (or define if it does not exist) critical IT personnel. 
• Around critical IT personnel, devise a system where KSAs are 
continuously enhanced through work.  Consider using knowledge 
management and mentoring if appropriate. 
 
Figure 2.11 shows Skills Portfolio Sourcing Matrix.  Based on timeframe and 
assessment score sas, management can determine the best approach for acquiring the 





High Critical Sourcing Training/Hiring Assessment 
(sas) Low Best Sourcing Outsourcing 
 
Figure 2.11: Skills Portfolio Sourcing Matrix (adapted from Nakayama and  
                                Sutchliffe, 2005) 
 
When the skill is needed currently and has a high assessment score (sas), 
management needs to use critical sourcing.  In other words, management buys the 
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possible skill level available.  It can be outsourcing or hiring transferring from 
within.  Management’s goal is to make sure that the schedule and level of quality are 
kept at a high level.  
 
When the assessment score low for current projects, best sourcing is the 
appropriate approach.  Under best sourcing, there are two options.  If the skills are 
already available at the firm, then those skills are used, otherwise outsourcing is the 
choice. 
 
 When the skills are for future projects that have a high assessment score, 
management has time to plan for either training for and/ or hiring those skills.  
However, when there is a low assessment for the skill, outsourcing is appropriate for 
future projects.  There is no need to hire or train for these skills. 
 
The IT Skills Portfolio Management is a guidance the development and use 
of skills of portfolio.  CICT can use this as guidance in managing the skill needs for a 
multi-project IT organization.  With the IT skills portfolio built, it is now possible to 








In order to develop knowledge expert repository for IT professionals at CICT, 
it is important to study the related and past research as guidance and clear 
understanding about the project.  In this chapter, researcher had gathered all the 
literature review about KM, KMS, Knowledge Repository, IT professionals and IT 
Skills.   
 
Knowledge Repository is part of KMS.  It is develop in order to help workers 
to find who experts in certain area.  Several features from past system that have been 
developed by others international company such as Seekers, CMS and CDS are 
studied.  Most of these case studies focusing on IT support for both knowledge and 
expertise such as expertise profiles applications and personal skill databases, which 
are primarily intended to facilitate expertise identification and project configuration 
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in operative daily work.  In this chapter also, the researcher looked at past studies on 
skills in general and also considered the unique characteristics and classifications of 
IT skills.   
 
The study of IT skills and Knowledge Repository is very important to 
researcher.  This is because the study of IT skills will help researcher to formulate IT 
Expertise Framework.  Furthermore, by identifying the features of Knowledge 
Repository that had been developed by case studies, it will help researcher to develop 




















Methodology can be defined as organized, documented set of procedures and 
guidelines that includes the frameworks, techniques, methods, patterns and 
procedures used to accomplish a set of goals and objectives. In this chapter, the 





3.2 Project Methodology 
 
 
In order to develop a KERYS and expertise framework for IT Professional at 
CICT, an exploratory prototype framework will be used as a guideline for the 
researcher.  The framework is illustrated in Figure 3.1. There are a number of steps 
in producing exploratory prototype (Rob, 2003). These steps are identifying 




Figure 3.1:  Exploratory Prototype Framework (Rob, 2003) 
 
 
 This exploratory prototype is selected as a guideline in order to conduct this 
project.  However, for this project, the researcher has made some modification in 
order to achieve its objective.  
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3.3 Project Operational Framework 
 
 
Figure 3.2 represents the project operational framework that includes project 
initiation and planning, designs system, develop prototype, build final system, 
perform user acceptance testing, finalize system and report writing.   



















Perform testing and user 
acceptance test 
Finalized system and report 
writing 
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3.4 Project Initiation and Planning Phase 
 
 
 The primary objectives of this phase are to observe and identify the problem 
areas.  Based on the problems, the organization as a case study is selected.  For this 
project, the CICT at UTM is selected as a case study.  Research is done based on the 
problem that exists in the organization. The following are the activities that involve 
in the project initiation and planning phase: 
 
i) Define the problem background and problem statement 
ii) Define project objectives 
iii) Identify project scope and constraints 
iv) Preparing Project Schedule 
vi) Project Operational Framework 
vi) Methodology 
   
The initial interview had been conducted with one of the officer at CICT to 






3.5 Analysis Phase 
 
 
During analysis, we built models to represent the real world and to 
understand the desired business processes and information used to those processes.  
Basically, analysis involves decomposition by taking a complex problem with 
complicated information requirements and breaking it into smaller and more 
understandable components.  The purpose of this analysis phase is to understand the 
needs and requirements of this project and system.  The primary activities that are 







3.5.1 Gather Information 
 
 
Gathering information is done to get information about the organization and 
to deeply understand the topic and past research that have been done.  Literature 
review is done to by gathering and referring information from general, primary and 
secondary sources.  The general sources provide an overview of a topic and provide 
lead to where information can be found such as Internet and weekly magazine news.  
Besides that, the secondary sources are review papers and textbook to understand the 
research basic concept that will develop further understanding on the project.  The 
most important sources are primary sources.  These are accounts of the actual 
research that has been done.  It appears as journal articles or other originals work 
including abstract.   
 
Information about CICT is collected from interviews, questionnaire and 
existing written information such as reports, documentation, published magazines, 
manuals and from their website.  The review of existing documents and 
documentation is serves to get preliminary understanding of the service provided, 
organization structure and business process of the CICT.   IT professionals, lecturers 
and IT Manager had been identified and interview to get the idea and information on 
requirement of the system.   
 
 After that, all the information is gathered and analyzed to align with the 
project’s objective and scope.  The IT expertise framework for IT professionals at 






3.5.2  Framework Verification 
 
 
 The first level verification refers to the verification of the framework 
constructed. The researcher will identify appropriate candidates to verify the CRSQ 
framework and seek approval from the project panels. Upon approval from the 
panels, the framework will be verified. Should there be any changes to the 
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3.5.3 Define System Requirements 
 
 
 In this phase, the requirements about the system will be define.  For the 
purpose for this project, the object oriented approaches that will be used is Unified 
Modeling Language (UML).   
 
 
3.5.3.1 Unified Modeling Language (UML) 
 
 
UML is a language for specifying, constructing, visualizing and documenting 
the system and its components.  This technique is developed by Jim Rumbaugh and 
Grady Booch in the year 1994 and the Use Case were added in 1995 by Ivar 
Jacobson 
(Jacobson, 1998).  In software architecture, there are four views that need to be 
considered in developing a software system. Use case views the system from four 
different points of view, which are design view, component view, process view and 
distribution view.  Table 3.2 shows how the views are combined by using Use Case. 
Based on the Use Case, the modeling could be done using the UML notation. 
 
Three diagrams are used to define the application requirements in order to 
develop KERYS during analysis phase are: 
 
i) Class Diagram 
ii) Use Case Diagram 










3.5.4 Prioritize System Requirement 
 
 
 In this phase, the system requirement such as client-server architecture, 
hardware and software that will be used for this project will be determine. 
 
 
3.5.4.1 Three Tier Model of Client Server Architecture 
 
 
This project looks at the structural design of the solution as a three-tier model 









i) Tier 1: 
 
Tier 1 represents the user interface, navigation methods and tools.  This is 
where the entire user experiences take place.  This layer also provide graphic 
interface for users to interact with the applications, input data, view results, manages 
data manipulation and formatting once the computer receives it.  In web applications, 
the browser performs the tier 1 tasks. 
 
ii) Tier 2 
 
Tier 2 provides a link between the interface and data service layer.  This tier 
contains the business logic established in the requirements phase performed earlier.  
Business logic or rules that govern application processing, connects the user at one 
with the data at the other end.   
 
iii) Tier 3 
 
Tier 3 represents the data services, provided by a data store, which manage 







 Hardware refers to the physical peripherals that suitable in operate the data 
processing works that include input and output device, processor and storage. The 
hardware which will be used could affect the system’s ability. There are a number of 
criteria that need to be taken into consideration in selecting the hardware. The 
system’s ability refers to the system’s performance from the perspective of speed, 
storage capacity and secondary storage. Listed below is the minimum specification 
that is needed to develop the system. 
 
 
i) Client Specifications 
• Pentium Processor or higher 
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• Processing Speed : 200 Mhz 
• RAM : 32 MB 
• Hard Disk Space :1.0 GB 
• Floppy Disk Drice : 1.44 MB 
• CDROM Drive: 16 X max 
• Monitor : 14 inci SVGA 
• Printer 




ii) Server Specification 
• Pentium Processor or higher 
• Processing Speed : 120 Mhz 
• RAM : 32 MB 
• Hard Disk Space : 1 GB 
• Floppy Disk Drice : 1.44 MB / 3.5” 
• CDROM Drive : 16X max 
• Monitor : 14 “ SVGA 
• Network Interface Card 
• Ethernet Card and cabel 
• Mouse and keyboard 
 
iii) System Development 
 










Table 3.1: Hardware Specification for System Development 
 
Processor 2.6 GHz Pentium IV 
Memory 256 of RAM 
Hard Disk 40 GB 
Drive CD-ROM or DVD-ROM drive 
Display Super VGA (1024 x 768) or higher 
resolution display with 256 colors 








The software specifications used for developing the Knowledge Expert 




PHP is an HTML embedded scripting language.  PHP is  use for building 
Web pages and it is better, faster and easier to learn than others scripting language 
like CGI, ASP and ColdFusion.  Other reasons are: 
 
• PHP is free 
 
PHP is open source in nature therefore people can learn and use it 
without incurring any cost.   
 
• PHP is much easier to learn and use 
 
PHP uses a friendly syntax.  People without any formal programming 
background can write PHP scripts with ease after reading one good PHP 
book. 
 
• PHP has built-in support for numerous types of databases 
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Today, there are many existing various database servers or Database 
Management System (DBMS) which function on different platform.  PHP has 
built-in support for most of them like dBase, FilePro, MySQL, Oracle and 
Sybase.  For Access or SQL Server, PHP’s ODBC (Open Database 
Connectivity) function needs to be used along with the database’s ODBC 
drivers to interface with the database. 
 
ii) XAMPP 
XAMPP is a full-featured AMPP (Apache MySQL, PHP, Perl) package that 
is one of the few non-commercials AMPP middleware stacks available on Linux.  
With its tight integration, XAMPP makes it possible to run anything from a personal 
home page to a full-featured production site (though only for development purposes; 
XAMPP is not meant to be used on a production server due to security issues.  
Basic packages of XAMPP include system, programming, and server 
software:  
• Apache, the famous Web server 
• MySQL, an excellent, free, open source database 
• PHP, the programming language (in versions 4.3.8 and 5.0.1 at the time of 
this writing) 
• Perl, the programming language 
• ProFTPD, an FTP server 
• OpenSSL, for secure sockets layer support 
iii) MySQL 
 
 The database used is MySQL. The features are as follows: 
• Easy-to-Use Business Intelligence (BI) Tools  
Through rich data analysis and data mining capabilities that integrate 
with familiar applications such as Microsoft Office, SQL Server 2000 enables 
developers to provide all of your employees with critical, timely business 
information tailored to their specific information needs. Every copy of SQL 
Server 2000 ships with a suite of BI services. 
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• Self-Tuning and Management Capabilities  
   Revolutionary self-tuning and dynamic self-configuring features 
optimize database performance, while management tools automate standard 
activities. Graphical tools and wizards simplify setup, database design, and 
performance monitoring, allowing database administrators to focus on 
meeting strategic business needs.  
• Data Management Applications and Services 
Unlike its competitors, SQL Server 2000 provides a powerful and 
comprehensive data management platform. Every software license includes 
extensive management and development tools, a powerful extraction, 
transformation, and loading (ETL) tool, business intelligence and analysis 
services, and new capabilities such as Notification Services. The result is the 
best overall business value available. 
 
iv) Macromedia Dreamweaver MX 
 
Macromedia Dreamweaver MX is the professional choice for building web 
sites and applications.  It is also suitable for building dynamic web-based 
applications. Macromedia Dreamweaver MX can be integrated with other 
Macromedia tools.  It provides a powerful combination of visual layout tools, 
application development features, and code editing support, enabling developers and 
designers at every skill level to create visually appealing, standards-based sites and 
applications quickly. From leading support for CSS-based design to hand-coding 
features, Dreamweaver provides the tools professionals need in an integrated, 
streamlined environment. Developers can use Dreamweaver with the server 
technology of their choice to build powerful Internet applications that connect users 
to databases, web services, and legacy systems.   Macromedia Dreamweaver is used 
in developing the system because: 
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• Easy to use menus: The Dreamweaver interface provides extensive menu 
driven options with the help of which a developer can create powerful and 
complex websites easily. 
• Supported Technologies: Dreamweaver enables the use of technologies 
such as PHP, ASP and more so that time and effort spent is saved in creating 
complex codes for programming. 
• Extension Manager: Dreamweaver provides an extension manager, with 
the help of which a developer can download code snippets and various 
behaviors from the macromedia website http://www.macromedia.com that 
helps to integrate technologies like Shopping carts, Dynamic HTML menus, 
Javascripts and more. 
 
v) Rational Rose 2000 
 
 Rational Rose is a CASE (Computer Aided Software Engineering) tool that 
facilitates object-oriented analysis and design, better known as OOAD.  For this 
project, Rational Rose 2000 is selected software used for system design. It is visual 
modeling tool to produce all the Unified Modeling Language (UML) diagrams. 
Rational Rose 2000 which encourages modeling based system development can 
increase the productivity of a developer. The development processes employing this 
software is capable of producing quality systems as the end result.  Rational Rose is 
used in the development of system because (Charvat, 2004): 
 
• Easy to use:  Rational Rose provides a simple an easy to use interface 
• Is used throughout the software development process: From defining the 
user requirements to implementation, Rational Rose is used at any stage 
in the life-cycle process. 
• Helps in creating project documentation:  Use the models created in 









 Systems design is the process of describing, organizing and structuring the 
components of a system.  During the analysis phase, documents and models were 
built.  For object-oriented analysis, event table and developed other models such as 
class diagrams is used.  Regardless of the approach, the input to the design phase 
activities is the set of documents and models that was built.  
 
Design is model-building activity.  Designs use the information gleaned 
during analysis that is the requirement models and converts the information into 
models that represent the solution system.  Design is much oriented toward technical 
issues.  The activities that involved in this phase are: 
i) Design the architectural design 
ii) Design the user interface 
iii) Design system interface 
iv) Design and integrate database 
 
Architectural design first determines the overall structure and form of the 
solution before trying to design the details which is usually called detail design.  For 
the database component, the first steps are to identify the type of database to be used 
and the database management system.  For the user interface, the analysis first 





3.7 Develop Prototype 
 
 
 A prototype system will be developed based on the analysis and design 
phases.  This phase basically involves programming and coding of the system.  In the 
end of this phase, the overall architecture of the system is developed.  All the 
activities are achieved by referring to the object-oriented methodology such as class 
diagram, use case diagram, activity diagram and sequence diagram. 
 Essentially, a prototype is enables to fully understand how easy or difficult it 
will be to implement some of the features of the system.  It can give users a chance to 
comment on the usability and usefulness of the user interface design and to access 
the fit between the software tools selected, the functional specification and the user 
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needs.  Prototyping is the process of putting together a working model (a prototype) 
in order to test various aspects of the design, illustrate ideas or features and gather 
early user feedback.  The purpose of prototyping is to eliminate the possibilities of 
uncertainty and misunderstanding, and to verify a solution at an early stage of design.   
 
 Prototypes can be categorized in various ways.  According to Bahrami 
(1999), there are four commonly accepted prototypes.  There are: 
 
i) Horizontal Prototype 
 
 Horizontal Prototype is a simulation of the interface but contains no 
functionality.  The advantages are very quick to implement, providing a good overall 
feel of the system, and allowing users to evaluate the interface on the basis of their 
normal, expected perception of the system. 
 
ii) Vertical Prototype 
  
 Vertical Prototype is a subset of the system features with complete 
functionality.  The principal advantage of this method is that few implemented 
functions can be tested in great depth.  In practice, prototypes are hybrid between 
horizontal and vertical.  The major features of the interface are established so the 
user can get the feel of the system  
 
iii) Analysis Prototype 
 
 Analysis Prototype is an aid for exploring the problem domain.  This class of 
prototype is used to inform the user and demonstrate the proof of a concept.  It is not 
used as the basis of development, however, and is discarded when it has served its 
purpose.  The final product will use the concepts exposed by the prototype, not its 
code. 
 
iv) Domain Prototype 
  
 Domain Prototype is an aid for the incremental development of the ultimate 
software solution.  It often used as a tool for the staged delivery of subsystems to the 
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users or other members of the development team.  It demonstrates the feasibility of 
the implementation and eventually will evolve into a deliverable product. 
 
 For the purpose of this project, the horizontal and vertical prototype will be 
used. The prototype will be conducted for several times until the end user satisfied.  
Users can generally provide better feedback about requirements when examining 





3.8 Build Final System 
 
 
 Once prototype is accepted, the development of final system will begin.  The 





3.9 Perform Testing and User Acceptance Test 
 
 









 The purpose of testing is to ensure that the system does not malfunction in 
obvious ways and that system fulfils the user requirements.  For the purpose of this 
project; unit, integration and system testing will be implemented.  For unit testing 
strategy, black box testing is selected.  The concept of black box testing is used to 
represent a system whose inside workings are not available for inspection.  In a black 
box, the test item is treated as black, since its logic is unknown.  Writing a user 
manual is an example of a black box approach to requirements.  The user manual 
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does not show the internal logic, because the users of the system do not care about 
what is inside the system. 
 
 Furthermore, in black box testing, various inputs are trying and resulting 
output is examined.  Black-box testing works is suitable in testing objects in an 
object-oriented environment.  The black-box testing technique also can be used for 
scenario-based tests, where the system’s inside may not available for inspection but 





3.9.2 User Acceptance Test 
  
 
User acceptance test is a system test performed to determine whether the 
system fulfils user requirements.  Acceptance testing is typically the last round of 
testing before the system is handed over its users.   According to Bahrami (1999), 
user satisfaction test or user acceptance test is the processes of quantifying the 
usability test with some measurable attributes of the test, such as functionality, cost, 
or ease of use.  Gause and Weinberg (1989) have developed a user satisfaction test 
that can be used along with usability testing.  The principles objectives of user 
satisfaction test are: 
 
i) As a communication vehicle between designers, as well as between users and 
designers. 
ii) To detect and evaluate changes during the design process 
iii) To provide a periodic indication of divergence of opinion about the current 
design 
iv) To enable pinpointing specific areas of dissatisfaction for remedy 
iv) To provide a clear understanding of just how the completed design is to be   
            evaluated 
 Bahrami (1999) pointed out that a well-targeted sample to conduct this user 
acceptance test is six to ten participants that can identify 80-90 percent of most 








3.10 Finalized System and Report Writing 
 
 
Report writing was the last part of the study which includes the 
documentation of the system and user manual.  In the report, the details of the 





3.11 Project Schedule 
 
 








Based on the project operational framework presented in Section 3.2 of this 
chapter, this project is structured and provides an overview of the main tasks within 
each phase.  In the initiation and planning phase, the primary objective is to observe 
and identify the problem areas.  The main tasks are defining the problem background 
and problem statement, define project objectives, identify project scope and 
constraints, prepare project schedule and project operational framework.  In the 
analysis phase, the primary activities are gather information, define system and 
prioritize system requirement.  Gather information gained from literature review, 
conducting interview and review organization documentation that focus more on 
expert directory and knowledge sharing elements.   
 
IT Expertise Framework is formulated based from literature review and 
CICT information about IT professionals.  The UML is used to do the analyses that 
are use case diagram, class diagram and sequence diagram is developed.  
Furthermore, the hardware and software specification is determined during this 
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phase.  The activities design phase are design the architectural design, design the user 
interface, design system interface and design and integrate database.  During this 
phase, the activity diagrams, component diagrams, deployment diagrams, screen 
shots and screen prototypes will be developing using UML techniques.  Then, the 
prototype of system will be developed. The prototype will continue until its meet the 
user requirement.  Once prototype is accepted, the development of final system will 
begin.  Testing and User Acceptance Test will be conducted after develop the final 
system. Report writing was the last part of the study which includes the 


















 In order to develop IT Expertise Framework for IT professionals at CICT and 
Knowledge Expert Repository System (KERYS), a deep understanding about CICT 
services, organizational structure and IT Professional’s expertise is important.  This 
chapter is divided into three sections which are organizational analysis, framework 
analysis and analysis and design of the KERYS.  The IT Expertise Framework for IT 
professionals also represents in this chapter.  Besides that, design to-be process is 





4.2   Organizational Analysis 
 
 
Organizational analysis is done by reviewing CICT services of each divisions 
and organizational structure of CICT.  It is important to understand the CICT 













The Centre of Information Technology and Communication (CICT) were 
established in 1975 by the name of Computer Centre.  The aim of CICT is to assist 
the university's administrative computing as well as to provide consultancy in 
government agencies computerization such as the Teachers' Training Division, the 
Malaysian Examinations Council and the Public Services Department. 
 
The lack of expertise in information technology had prompted UTM to set up 
the Computer Science Department in 1981, which offered courses in Computer 
Science. Subsequently, the CICT and the Computer Science Department merged to 
become the Computer Science Division of the Science Faculty. 
 
In 1984, the Computer Science Division was upgraded to Institute of 
Computer Science. The role of the Institute was reviewed in 1991, resulting of the 
existence of the Faculty of Computer Science and Information System and the re-
establishment of the Computer Centre (PKUTM). This enables the two entities to be 
more focused in their respective roles.  However, Computer Centre of UTM, is now 
known as "Centre of Information Technology an/d Communication” or CICT, 





4.2.2 CICT Vision and Mission 
 
 
The vision of CICT is “To be the prime mover for information technology in 
the development of UTM.” 
While the mission of CICT is “To become a leader in excellent and 
innovative information technology services.” 
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4.2.3 CICT Objective 
 
 
CICT objectives are as presented below: 
i) To provide the information of communication technology to UTM 
community.  
ii) To expand the use of information technology to all UTM activities.  
iii) To provide information technology infrastructure and facilities.  
iv) To become information technology reference centre.  





4.2.4 CICT Organization Structure 
 
 













Figure 4.1:    CICT Organization Structure
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4.2.5 IT Professionals at CICT 
 
Currently there are about twenty four (24) Information System Officer and 
twenty seven (27) Information Technology Assistant Officer at CICT.  Information 
System Officer is also known as System Analyst while Information Technology 
Assistant known as Programmer.  They are assigning at the five divisions at CICT 
except for the Corporate Planning Division. 
 
4.2.5.1 Career Stages and Development at CICT 
 
Figure 4.2 below represents the career stages of Information System Officer 
or System Analyst at CICT. 
    
F54  Director 
F52  Deputy Director 
F48  Head of Department 
F44  Senior SA 
F41  SA 
Figure 4.2: Career stages of Information System Officer or System Analyst at CICT 
 
 While career stages for Information System Assistant Officer is as illustrated 
in Figure 4.3 
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SA 
F34  Project Manager 
F32  Senior Programmer 
F29  Programmer 
 
Figure 4.3: Career stages of Information System Assistant Officer at CICT 
 
The opportunity for the IT professionals to get promotion is based on 
availability on the position, skills and experiences.  They also have to pass Penilaian 
Tahap Kecekapan (PTK) examination.   
PTK is the examination to test the ability and competency of the officer to 
evaluate for the job promotions.  The syllabus of PTK examination is divided into 
two sections that are general competency and specialist competency.  Table 4.1 
represents the PTK syllabus for Information Technology Officer (System Analyst) 
while Table 4.2 represents the PTK syllabus for Information Technology Assistant 









Table 4.1: PTK Syllabus for Information Technology Officer (System Analyst) 






• Interpersonal Skill 
o Tonggak 12 
o Public sector ethic value 
o Professional ethic value 
 
• Quality and productivity 
o Excellent culture work 
o Quality assurance 
o Work procedure 
 
• Leadership and supervision 
o Motivation 
o Counseling 
o Stress Management 
o Communication skill 
o Creative 
o Innovation 
o Decision making 
o Time management 




• IT Skill 
o Computer literacy 
o Office productivity tools 
o Messaging system e-mail 
o Internet technology 
o Computer security 
o Computer operation 
o Backup and data recovery 





• Database Management System 
(DBMS) 
o Database management basic 
concept 
o Database design 
o Flat file vs. database 
o Normalization 
o Relationship 1-M, M-1, M-M 
o Security 
o Database benefits 
 









• Programming Technique and 
standard 
o Programming specification 
o Standard 




o Network management 
o OSI 7 layers and TCP/IP 
o IP Routing 
o Network hardware and 
configuration 
o LAN, WAN and Internet 
 
• Disaster Recovery System 
o Disaster Recovery System 
concept 
o Backup and restore procedure 
o Storage system 
 
ICT current development 





Table 4.2: PTK Syllabus for Information Technology Assistant Officer 







• Interpersonal Skill 
o Tonggak 12 
o Public sector ethic 
value 
o Professional ethic 
value 
 
• Quality and 
productivity 
o Excellent culture 
work 
o Quality assurance 
o Work procedure 
 









o Decision making 
o Time management 




• IT Skill 
o Computer literacy 
o Office productivity 
tools 
o Messaging system 
e-mail 
o Internet technology 
o Computer security 
o Computer 
operation 
o Backup and data 
recovery 





• Software and hardware 
       Software 
o Software system 
o Application Software 
o Network Software 
 
      Hardware 
o Hardware component 
o Basic computer configuration 
o Network component 
 
• Basic Communication Data 
 
• Basic Database  
o Basic concept and 
characteristics of data 
o Physical data organization 
 
• Programming Technique and 
standard 
o Programming Technique  
o Software development 
methodology 
o Current software 
o Programming troubleshooting 
 
• Computer Network 
o Computer Network concept 
o University network 
infrastructure 
o Security concept 
o Maintenance network 
 
• Multimedia application 
development 
o Concept multimedia 
o Multimedia maintenance 
o Multimedia hardware and 
software 
 
• Operating system 
o System installation 
o System and hardware 
maintenance 




4.2.6 Departments at CICT 
 
Currently, there are six departments at CICT that consists of Academic 
Computing Division, Infrastructure and Service Division, Administrative Computing 
Division, Corporate Planning Division, ICT Training and Consultancy, ICT Research 
and Development Unit and City Campus Kuala Lumpur Division. 
 
4.2.6.1 Academic Computing Division 
 
 Table 4.3 below represents the Academic Computing Division goals and 
objectives. 
Table 4.3: Academic Computing Division goals and objectives 
 







• To give/provide & to 
encourage ICT solutions 
in academic activities 
which is cost effective  
• To support academic 




• To increase and 
strengthen ICT services in 
academic activities  
• To strengthen structure and 
competency of division  
• Continuous cooperation with 
other units and divisions in 
academic activities  
• To provide repository for 
alternative software which is 
cost effective  
• To provide teaching & learning 
solutions which is flexible and 
effective  
• To develop and to implement 
the policy for academic users. 
 





Table 4.4: Units and its functions at Academic Computing Division 
Units Functions 
Advanced Computing • Cooperation with faculties & RMC  
• CICT designate consultant amongst 
academics or association leaders to 
overview HPC needs in UTM  
• Focused/Interest users : Engineering 
Graphic Rendering, VR, Protein 
Sequencing, CFD & CSM, Clustering and 
Grid Computing 
Multimedia & Teaching 
Technology 
• Cooperate with UNIPEN developing E-
Learning using Open Source Solutions  
• Video Conferencing and Teleclasses (ELU)  
• Virtual Lab for engineering & science  
• Cooperate with faculties to 
introduce/promote OSS-based Student's 
Swiss Knife' (SDK, Libraries, Typesetter, 
Office Suite, Graphics Tools) 
A
 
cademic Training & Operation 
Support 
• Messaging Services  
• Academic and Research Portal (RePort) 
services  
• OSSI-UTM (Desktop Applications, OS, 
Training)  
• Info Repositories ((FTP, Mirrors)  
• Digital Library (cooperate with PSZ & 
Penerbit)  
• IP technology (OSS-based DNS, Radius, 






4.2.6.2 Infrastructure & Service Division 
 
The goal, objectives and of Academic Computing Division as presented at 
Table 4.5: 
 
Table 4.5: Infrastructure & Service Division goals and objectives 
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• To provide latest ICT 
infrastructure with the 
optimize cost 
• To strengthen ICT 
infrastructure with 
integrity. 
• To make ICT 
infrastructure available 
and accessible throughout 
multiple method 
• To strengthen structure and 
competency of division  
• To improve ICT 
infrastructure at UTM 
• To increase ICT security 
• To strengthen service quality 
to the users  
While Table 4.6 below represents the units and function at Infrastructure and 
Service. 
Table 4.6: Units and Function at Infrastructure & Service 
Units Functions 
Maintenance and Repair Unit • Infrastructure requirement at UTM 
• Complain and helpdesk service 
• Technical support (Repair and maintenance) 
• Virus Support(Anti-virus software) 
Se urity rver, Communication and Sec
Unit 
• Main server and Disaster Recovery 
• Communication and Security 
 
 
4.2.6.3 Administrative Computing Division 
 
The goal and objectives of Academic Computing Division as presented in 






Table 4.7: Goal and objectives of Academic Computing Division 
 






• To provide a services that 
meet users requirement 
• To develop a application 
system according to 
standard 
• To provide a reliability and 
secure information 
• To manage efficiently and 
centralized information and 
knowledge  
• To ensure that system 
development secured and 
safe from hacker problem    
• To develop a system that is 
from mainframe platform to 
the new platform system 
• To provide a available 
system to the entire UTM 
• To provide a standard or 
method in system 
development 
• To integrate information 
from different database 
platform by generate a 
centralized database 
• To provide a single sign-on 
ID with variety of system 
• To follow government and 
ICT policy to use an Open-
Source Software 
Currently, there are four units at Administrative Computing Division.  There 
are: 
• System Development 
• System Maintenance  
• Database Management 
• Information and Knowledge Management 
 
4.2.6.4 ICT Training and Consultancy Unit 
 
The goal and objectives of ICT Training and Consultancy Unit as presented 




Table 4.8 Goal and objectives of ICT Training and Consultancy Unit 
 






• To become quality and 
well known training 
center 
• To develop a electronic 
reference online center 
• To earn income through 
training and consultancy 
activities 
• To train staff and local 
community to become 
competence in ICT 
• To increase staff competency 
through staff 
• To plan training program based 
on competency 
• To provide a conducive training 
place 
• To provide a training module 
based on current requirement 
• To provide an expert instructor 
• To increase ICT competency to 
staff and local community 
 Currently, there are two units in ICT Training and Consultancy, which are   
Training Unit and Consultancy Unit. 
 
4.2.6.5 ICT Research and Planning Special Unit 
 
Currently, there are three units at ICT Research and Planning Unit, which are 
IT R&D, Web and Knowledge Management unit and Strategic Planning and 
Information System Unit. 
The goal of ICT Research and Planning Special Unit are: 
• Exploring IT technology that can be use for useful application  
• Helping problem solution in application development 
• To build an effective information dissemination for campus community 
• To provide information technology planning as a guide in developing 




4.3 Framework Analysis 
 
 






4.3.1 Development of IT Expertise Framework  
 
 
 One of the project objectives is to develop the IT Expertise Framework.  The 
process of developing IT Expertise Framework involved several steps as presented in 





























Identify IT skills classification 
Step 3(a): 
Identify skills for each IT 
skills classification 
Step 3: 
Formulate IT Expertise Framework 
Step 4: 
Verify IT Expertise Framework 
Step 3(b): 
Determine IT Skill Level 
Step 1: 
Collect information 
• Literature review  
• Interview CICT 
• CICT documentation 
Step 5: 
Finalized IT Expertise 
Framework
Figure 4.4: Framework methodology
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i)  Step 1: Collect information 
 
In order to formulate IT Expertise Framework, researcher has conduct a study 
of IT professionals and IT skills by referring to the literature review.  Literature 
review was collected from original sources such as journals, books and organization 
structure.  Review of IT professionals and IT skills was described by researcher in 
Section 2.5. Furthermore, an interview with CICT community was conducted in 
order to get information about the skills needed for IT professionals based from their 
experience. 
 
ii)  Step 2a: Identify IT skills classification 
 
Based from information collected, IT skills classification was identified by 
analyzing the main category of several researchers.  In Chapter 2, several of IT skills 
classifications were laid out.   
 
iii) Result Step 2: IT Skills Classification 
 
Table 4.9 listed the classification of IT skills in several categories by a 
number of researchers.   
 
According to Nakayama and Sutcliffe (2005), IT skills are demonstrated 
proficiency in using IT tools such as personal computers, programming languages 
and sales management system.  IT skills also can be viewed at many levels.  
Nakayama & Sutcliffe (2005) had attribute skills to different types of hardware, 
software, telecommunication, network and information systems.   They also had 
frame skills by development task (e.g., development tool design such as compiler 
design, system analysis, system designs, project management, programming types, 
programming languages, testing, maintenance, helpdesk, end-user training and 
education and end-user tasks (e.g., using developer platforms/tools such as IBM 
WebSphere, using application software ranging from Microsoft Office, Photoshop to 
enterprise systems). 
 
Besides that, skills can be categorized into domains of development tasks 
(e.g., business process application, website design and management, database design 
and reporting).  In addition, categorization can be made by numerous IT products 
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types, vendors and particular products (e.g., publishing document software, 
Macromedia Flash, 3-D simulations).  Alternatively, skills can be categorized by 
industries, firm types (e.g., large/small, regional/global), individual firms, managerial 
levels, and organizational structures and functions. 
 
Several researchers such as Bailey and Stefaniak (2000) and Wong et. al.  
(2000) identified that soft skills and business skills are important and needed by IT 
professionals.  Soft skills such as communication, problem solving and teamwork are 
increasingly important.  In one recent study, Wong, et. al. (2000) concluded that non-
technical skills continue to be more important than technical skills.  Bailey and 
Stefaniak (2000) also identified soft skills needed by successful IT professionals.  
The highly valued soft skills are problem solving, listening, teamwork, adaptability 
to technology and/or programming language changes, application of knowledge, time 
management, visualization/conceptualization skills, verbal communication and 
multi-tasking abilities.   
 
Besides soft skills, Bailey and Stefaniak (2000) identified business skills that 
were also important to IT professionals.  In their survey, these highly valued business 
skills are "be the customer" mentality, investigation, idea initiation, and project 






















Table 4.9: Summary of IT Skills Classifications 
 
IT S Na  Hawkins Wong 
(2000)



















T √      √echnical skills   
So  √   √   ft skills √
IS  √       elements  √
B  √      usiness skill  
E-co √      mmerce   
D  √      atabase related  
Pr   √      oduct vendors  
Product t  √      ypes 
Products  √       
D
platforms/ tools 
 √      evelopment  
Q ent       √ uality managem √
Programming 
languages 
 √      √  
Generic skills √       
Work-related skills √       
In ecific  √ √     dustry sp
skills 
√




  √   √  
rdware tools 
A tive √       cademic/ cogni
skills 
 
Internet √       
Fi      nancial   √
Security  √      
Interpersonal skills  √  √  √  √ √
Staff managem
and people skill 
ent      √  
Project management  √  √ √    
Organization      √  
C n √    √  ommunicatio
skill 
  
Writing skill  √    √  
C etwork     √  omputer N   
M oles 
and functions 





 the IT skills listing, researcher observed that there are three mai
category of skills that most quoted by several researcher such as 
 and Sutcliffe (2005), Bailey and Stefaniak (2000) and Baxter and Lisburn.  





Table 4.1  Categori g of  skills
Soft skills Business skills 





















Industry specific skills 















Based from above Table 4.10, IT skills listing in Table 4.9 were grouped into 
 main categories of skills, which are technical skills, soft skills and business skills. 
Technical skills are spe uch as programming, 
e base (Stasz, 20 wkins et. al, 1999 some 
researchers were not grouped database, e-commerce, programming, network and IS 
de into technical cat liff  
Lisburn, 1992).  Researcher concluded that all these IT cl
database, programming, e-commerce and ne  
ca s because all th skills  
pe sk. 
re and products are considered by the researcher as a tools 
and products that will help in developing tasks. Product vendor and products also 
re  software or hardware that being use as a tool by IT professionals.  For 
ex ccess (product) comes from Microsoft (product vendor) and Access is 
one of the database’s software. In that case, researcher considered that tools and 
roducts are hardware and software that comes from different vendor.   
3
cific skills needed in an occupation s
n twork and data 01 and Ha ).  However, 
velopment egory (Nakayama and Sutc e, 2005; Baxter and
assification such as 
twork should be grouped into technical








Researcher observed and concluded that technical skills can be 
subcategorized into theory/ concept and tools. For example for System Development 
theory/concept are basic business concept and system development methodology 
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(SDLC, RUP, and Object Oriented).  For System Development tools/ products are 
UML and Rational Rose software. 
 
Nakayama and Sutchliffe (2005) stated that IT skills are the skills to use 
tools. A concerned is whether and how IT benefits the organization. Researcher 
found 
interact with 
other modules (e.g., system function/ object interfaces, class/layered module 
hierarc
s et. al (1999), workplace competencies included 
manage ent of time and resources, management and use of information; and 
underst
 customer" mentality, investigation, idea 
initiation, and project management skills.  Baxter and Lisburn (1992) identified 
project
out that for each of these skills, IT professionals needs to know theory and 
concept of these skills.  According to Nakayama and Sutchliffe (2005) even 
programming skills are not simply self-contained skills on syntax use.  Often, 
effective programming cannot be done without knowing the logic and how 
computers generally working, having an insight on how the system software is 
constructed and understanding particular modules are designed and 
hies).  All these skills are acquired from academic/ cognitive skills (Stasz, 
2001) and acquired through experience. 
 
Besides technical skills, soft skills also should be considered in IT Expertise 
Framework.  According to Hawkin
m
anding and management of systems.  In other words, workplace competencies 
suggested by Hawkins (1999) are interpersonal skills needed in order to perform job. 
While Wong et. al. (2000) listing all the soft skills needed by IT professional such as 
problem solving, teamwork, listening and time management.  However, Baxter and 
Lisburn (1992) identified soft skills by categorizing soft skills into interpersonal 
skills; staff management and people skill; and quality management.  Researcher 
proposed that soft skills should be grouped into 3 main category that interpersonal 
skills, staff management and people skill; and quality management.   
 
For business skills, Bailey and Stefaniak (2000) identified and listing all 
skills that important such as "be the
 management and financial are most valuable business skills that IT 
professionals should know.  Researcher proposed that business skills should be 
grouped into 3 main categories which are project management, financial, 
organization’s management and marketing. 
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iv) Step 3: Formulate IT Expertise Framework  
 
Based from data and information collected in step 1 and analyzing IT skills 
classification in step 2, IT Expertise Framework is formulated.   
 
v) Result Step 3: IT Expertise Framework 
 
Figure 4.5 represents IT Expertise Framework.  IT Expertise Framework is 
design into three main categories of expertise that are technical skills, soft skills and 
also bu
hnologies as being explained previously.  
t and tools/product such as 
oftware and hardware.   
 
g workers technical 
kills, but fail to effectively screen for the soft skills that will allow them successfully 
ayama and Sutcliffe, 2005).  Soft 
kill involves the ability to work and interact effectively with people in order to 
achieve
successful IT professionals such as problem solving, listening, 
teamwo
leading and developing others such as coaching and 
entoring and negotiation. While, quality management is those best practices that IT 
professionals should know such as ITIL and ISO. 
siness skills.   
 
Technical skills involve process of technique knowledge; skills, abilities 
attributes and use of tools are associated with function or task (Hawkins et.al, 1999).  
For IT Expertise Framework, technical skills are divided into 8 sub categories that 
are system development, programming, e-commerce/web, database, communication 
and network, security and new incoming tec
Technical skills can be viewed by the theory/concep
s
Most managers recognize the importance of identifyin
s
function as an effective member of the team (Nak
s
 goals.  According to Hawkins, soft skills make a valued employee and 
significantly increase career advancement.  Bailey and Stefaniak (2000) identified 
soft skills needed by 
rk, time management, verbal communication and multi-tasking abilities.   
 
Researcher divided soft skills into 3 main categories that are interpersonal 
skills, staff management and people skill; and quality management.  Interpersonal 
skills are those skills necessary for working with others such as listening skills, 
presentation skills and communication skills.  Staff management and people skill are 
those skills needed for 
m
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IT professionals are also need to know about business skills because they are 
also involved in business development, project, decision making and building 
relationships with client and vendor.  IT Expertise Framework for business skills are 
divided into 4 main categories which are financial, project management, organization 
and marketing as suggested by several researchers (Baxter and Lisburn, 1992;  
Bailey and Stefaniak, 2000; and Wong et. al, 2000). 
 
Based on the IT Expertise Framework, it can be summarized that IT 










soft skills and business skills.  The rationale that the researcher divides and 
grouped the technical skills is IT professionals would need to be equipped with the 
appropriate knowledge of IT rather than just focused on their job responsibilities.  
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vi) tep 3(a): Identify skills for each IT sub-category 
 
 this phase, skills of each main category were identified.  This was don
referring back to the literature review, web sites and books such as Nakayama and 
Sutchliffe (2005), Baxter and Lisburn (1992), Wong et. al. (2000) and Bailey and 
Stefaniak (2000).   
 
vii) esult Step 3(a): Skills for each sub-category 
 
able 4.11 expand th T Expertise Framework and shows the example of the 
categor s and sub-categories in the fr
 
or technical skills, researche n skills of sub-category based on 
lassification of theory/concept and tools/products.  For example, theor t for 
rogramming are object ug program. Examples 
f tools/products for programming are C, C++, JSP and Java.   
 






In e by 
R
T e I
ie amework.  
F r list dow
c y/concep
p  oriented, GUI design and test and deb
o
skills based on each sub-category.  For example, skills for int












Table 4.11:  IT Expertise Framework Details 
 
 
IT Expertise Details 






















-Basic Business   
  Concepts 
-Business Process 
-Business/   
 Technology   
 Integration 
-System development  
methodology  
    -SDLC 
    -Object-   
     Oriented 
    -RUP 
    -Prototyping 
-Conduct business  
 process    
 reengineering 
-Analyze Systems   
 Inputs and  
 Output 
-Analyzing existing   
 system  
 and procedure 
-Write system  
 documentation 










-Object Oriented   
 Concept 
-GUI design 
-Structured   
 Programming  
 Fundamentals 
-Test and debug  
 programs   
 according to   
 requirements 
-Code programs 
-Research   
 Language   
 Syntax 
-Read and   
 modify   
 programs 
-Define and use  
  control  
 statement 




-Web page   
  design skill  
-Web graphic  
  design skill 
-Site design &  
 coordination  
  skill 
-Web security 
-Internet   
 browsers 
-User Interface   
  Design 
-Design   
 Principles  
 Multimedia   
 Design  
 Technology 
-Design still and  
 motion graphic  
 tools 
-Link web pages   









export  data 
-Build table 
and   
 Indexes 
-Manage-
cross   
 Platform 
database 
















configure,   
 troubleshoot, 
maintain  and   
 repair hardware, 
software   





Protocols    
 (TCPIP, 
NetBEUI,  
POP3,    
 IMAP,  PORT, 




-OSI 7 layers 
and TCP/IP 
-Ability to run 
OSS 
-Provide service 
on server   
Web Server,    
 DNS Server, 
FTP Server,   
-Firewall server  
 (Checkpoint 
firewall,  
 Microsoft ISA 
Server,  
 Mandrake security  
 firewall, secure 
point  
 firewall & VPN 
server) 









-System analysis skill 
-System design skill 
-GUI design 
-Needs assessments/  
 requirements 





 Application  




(service   
 packs and 
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-Solaris (2.7
 Intel  





Panda, Macfee, Trend 
icro) 
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-Cu rvice focus 
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Management    


















Management         
 
lexibility       
-Self Developm
arning 
nalytical Thinking      
nitiative                          
reativity          
eneral writing 







ttention to Detail  
ollow-up and 
onitoring    
ersistence          
pplication of 































-Customer focus       




-Idea Initiation  
-Interviewing 
Skills   















3(b): Determine IT Skill Level 
One of the criteria of assessing IT expertise of IT professional’s in the system 
ill level. To determine the skill level, researcher analyzed several IT skill level 
), Volvo IT, Guide and 
 
ix)  Re lt  St l  
ill level based from literature review and 
case study from several company that have implement expert repository system.  Not 
e level in details except from 
 
Table 4.12: IT skill level comparisons 
 
A ho ystem Scale IT skill level 
is sk
from literature review such as Baxter and Lisburn (1992
Ericsson.  
su ep 3(b): IT Skill Leve
 
Table  4.12 is the summary of IT sk
much from
Baxter and Lisburn (1992). 
 the literature r view discuss about the skill 
ut r/ S
Baxter and Lisburn (1992) 4 Skill level 1 to level 4. lso based 
from experience, knowled e and 











plemented five levels of 
an om 1 






rading r ging fr
enc
Competence Management 
System at Guide 
4 The sy tored an individual’
comp  in term
that are beginner, some knowledge, 














5 The e ees’ compet
assessed according to the five-point 
scale fro  trai





nee to expert (0, A, 
 
 
Based from the summary, researcher decided to use IT skills criteria based 
 Baxter and Lisburn (1992) as a guidelines for IT professionals to fill in the IT 
ertise form in the system. Each IT professionals should assess their experience, 
knowledge and training against each IT expertise.  Table 4.12 is the skill level 





Table 4.13: Skill level definition for KERYS (based from Baxter and Lisburn, 1992) 
 
 Criteria for determining Skill Levels 
Skill level Definition Experience Knowledge  Training 
Beginner Perform with 
assistance 
-have the skill 
but need 
someone to 















- self-taught or 
on the job 
training 
 
Intermediate Perform without 
assistance 
-have the skill & 


















and standard  
 
Formal 






















all aspects  
-posses’ 
adequate depth 










































































x)      Step Verify IT E er  F mework  
 
  
 IT Expertise Framework had been verified by the CICT community and 





4: xp tise ra
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xi) Step 5: Finalized IT Expertise Framework 
 
 IT Expertise Framework was finalized after some amendment had been made.  
However, this framework is not a static framework. It is dynamic framework. This 
framework should be revised, expand and refine from time to time in order to make 





4.4 Analysis and Design of Knowledge Expert Repository System 
 
 
 Analysis and design of KERYS is based on literature review and CICT 
require is on nalysis from literature review as well as design of 





4.4.1 osed System 
 
 
From  literat  r ew, there are four expert repository that have been 
develo There are Volvo IT, Guide, NASA Expert 
Seeker and Competence System at Ericcson.  These expert repository features can be 
compared among each other in the aspects of: 
 
mpetency 
tence data (skills, experience, formal education) 
• Competence Gap 
• Competence Tree 
• Competence Grading 
• Repository for CV’s, training and course offering 
• Outcome of personnel discussions 

























• Individual plan 
• Knowledge Sharing 






n Table 4.11 a tem for 
IT Professional at CICT can take several featu s.  Table 
4.12 below represents proposed systems based on user requirements and analysis 
from literature review. 
Table 4.14: Expert Re
 






Based on the compariso bove, an expert repository sys
res as its system requirement
 
 
1. Search for competency √ √ √ √ √ 
2. Registering competence 
data (skills, experience, 
formal education) 
  √ √ √ √ √
3. Compet √ √  √ ence Gap √ 
4. Co √ √ √ mpetence Tree  √ 
5. Competence Grading 
(level) 
√ √  √ √ √
6. Repository for CV’s, 
training and course offering 
   √ √ 
7. O
disc
 √ utcome of personnel 
ussions 
 √  
8. Suggesting, storing and 
tracking competence 
devel
  √  
opment actions 
√ 
9. I   ndividual plan  √  




Table 4.15: Proposed System 
Proposed system Features 
1. Home General information about CICT and its division. 




• Form that register IT professional’s: 
o Per
 Technical skills 
 Sof
 Business skills 
Co grading 
o Experience/ project 
o Year of expertise 
Course attend 
tence grading-  





ex sonal details 
o
o t skills 
o













ility o search for a  
 by keyword 
nced arch: 
o by competency on ce









6. Invite expertise ers ex turers, TM  
expert in IT are n KERYS
 Invite oth pertise (lec  IT managers or U  staff) that
as to joi . 
7. Articles ion e this fe w





atures to share kno ledge by 
8. Training 
calendar 
 traDetails on ining schedule for CICT staff. 
9. Forum r knowledge sharingMedium fo . 
 
 The propo s based on CICT requirements which supported by 
literature review and case study from international organization.  Most of the expert 
repository systems that had been developed by Volvo IT, Expert Seekers, Guide and 
CMS Ericsson h lik rching expertise, register exp ills, 
experience and form tion) a etence 
 IT Experti  is  K had IT 
skills into three main categories cal ills and business 
sed system i







grading.   
ERYS, which 
 skills, soft sk
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skills.  IT profes UTM cen ICT bu  also others 
faculties.  So, one of KERYS features is to invite others IT expertise especially 
cturers from Faculty of Computer Science and Information System.  Analysis of 
xpertise will shown the statistics of expertise according to skills category.  CICT top 
eir staff for training and analyses 
sed on the shortage of the skills.  This statistic also showed the 
mp
rmore, in order to make sure that IT professionals share their 
nowledge and expertise, articles and forum features were developed.  Here, IT 
rofessionals can upload and download articles.  Besides that, they also can give 
can also collaborate at forum to 
iscuss about certain topic.  Flow chart of overall system is attached in Appendix E. 
   Analysis Conceptual Design (To-Be Process) 
This conceptual design represents the structure of the system to-be as 
perceived by the users.  A use case diagram, class diagram, sequence diagram and 
 
 
A Use-Case Diagram is a methodology used in system analysis to identify, 
, ents. The use case is made up of a set of 
 interactions between systems and users in a particular 
nvironment and related to a particular goal. The use case should contain all system 
activiti
sequence diagram is as attach in Appendix F and Appendix G.  
sionals at  is not only tralized at C t
le
e
management can use this feature on to send th
future staff intake ba













flow chart are developed to further understand KERYS. 
 
 
4.5.1 Use Case and Class Diagram 
 
 
clarify and organize system requirem
possible sequences of
e
es that have significance to the users.  A use case for KERYS is shown as 










IT P ofr search expertise
invite expertise


















































































































4.6   utp  S
 
 
sign is e ell 
as the function and interface needed in the system.  The user is including the register 
user or non-register user.  I n the system through 
interface provided from system’s screen like register expertise form and comments.  
The  will be s m’s 
ad edit or nput 
specification for KERY
Figure 4.7: Class Diagram 
  Input and O ut pecification 
Input de  us d to view who will be interacting with the system as w
nformation from user will be saved i
data then
mi
aved in the database.  System will be update by syste




Table 4.16:  Input Specification 
Interface Function User 
 
Login User Allow user to log into the system IT professionals: 
CICT Staff 
Lecturer 
Login Admin Allow user to log into the system System’s admin 
Manager 
User Sign up Allow user to register and log 




Register Expertise Form Allow user to register personal IT professionals: 
details and skills CICT Staff 
Lecturer 
Update Skill Categories Allow system’s admin to add, 
edit and delete skill categories 
and sub-categories 
System’s admin 
Upload and download 
articles 






Verify pending expertise Allow admin to add or delete  
pending expertise 
System’s admin 
Verify pending articles Allow admin to add or delete  
pending articles 
System’s admin 
Invite expertise Allow us
join the s











 Output design is user interface according to access types and user can 
earch and get the information according to their choices or what information they 















Table 4.17: Output Specification 
 
Interface Function User 
User Information 
- My Profile 
- R
Display user information such as 
names, position, department and 
Registered user- 
IT professionals: 





Searching result Display result from searching such 






Expertise statistics Display statistics of IT 
Professional’s skills according to 
category of skills 
System’s admin 
Manager 














4.7 Interface Design 
 
 
One of the important features in a system is human. Human that interacts
with system will produce another feature in the system, which is the interface
features. The interaction between system and human could be seen as a process of 
sending request for information by human to the system in order to execute th
system’s functions.  Besides that, the interface is related to the data and the database 
with the aim of getting the required data. 
 
Hence, an interesting interface development is needed to ensure that the 
system could interact with the user based on the real system flow, which means the
interface design should highlight on user friendly features.  Interface design for 





epartments at CICT can fully utilized report from the KERYS regarding career 
development of the staff an ’s skill.  Human Resource 
epartment can use KERYS as a medium to gather CICT staff skills and experience 
nd analyze job requirement for future staff intake. 
 Special Unit 
 
4.8 Database Design 
 
 
The database design is important in order to avoid data redundancy that will 
maximize the storage used in the database. It is also to ensure that the information 









Stakeholders are all people who have an interest in the successful 
implementation of the system.   Furthermore, the stakeholders are the people
involved in or affected by project activities.  The stakeholders that involve for the 
KERYS are: 
 
i) Corporate Division  
 
Top management consists of Director, Deputy Director and Head of 
D




i) ICT Training and Consultancyi
 
KERYS can help to analyze the training program that is suitable for the CICT 
staff based on their skill’s level.  Therefore it will help CICT staff to broaden their 











 apter focuses ndings of the researc he results are 
catego ee major
analysis and design of the system.   
 
 nal anal t ices, 
organizational structure and IT professional’s competencies.  W  
information and results gai of the internal int literature 
review, the IT Expertise Framework and conceptual design of KERYS had been 
deve elo tify 
wh he knowledge, skil cies of IT professionals should posses.  
The main categories of IT Expertise Framework are technical ft skills and 
busin
  
  The 
are pertise that consi , soft skills and kills have 
been identified and map into the KERYS.  The main features YS such as 
search expertise, register expertise, invite expertise, forum and a
 
This ch on the fi h.  T




ysis provides a depth insigh of CICT serv
ith the collected
ned from both erview and 
loped.  The IT Expertise F
at is t
ramework is important to dev
ls and competen
p in order to iden
skills, so
ess skills. 
Finally, the analysis co
as of ex
ncerns about the system that will be deve


















Based from analysis and system design, the development of the system begin.  
The testing plan is a critical part of system development and maintenance.  
Development of test plans during system analysis and design and before 
implementation is crucial to the production of a high quality system.  The purpose of 
testing is to ensure that the system does not malfunction in obvious ways and that 
system fulfils the user requirements.  As an important stage, researcher has conduct 
stages of testing such as unit testing, integration testing, system testing and 
acceptance testing.   
Before actually implementing the new system into operations, a test run of 
the system is done removing all the errors, if any.  It is an important phase of a 
successful system.  After codifying the whole programs of the system, a test plan 
should be developed and run on a given set of test data. The output of the test run 








5.2 Testing Plan 
 
For this project, the accurate technique to implement the test plans is by 
concern the four stages of testing. The reason by applying that in KERYS is to 





5.2.1 Unit Testing  
 
 
When the programs have been coded and compiled and brought to working 
conditions, they must be individually tested with the prepared test data. Any 





5.2.2 Integration Testing 
 
 
In this method of testing, it concerns all user interface and use-case testing 
both in application interface and system management parts to ensure that the 
interface would work accurately.  The system started the test with the each interface 
function of KERYS. After that, it is tested in every sub component or functions of 
the system.  
 
For system interface part, the system interface testing became an important 
function where it will ensure that all the data is saved correctly and there is no loss of 
data or data base anomalies in the system. As part of testing, the system will be 
looking for any signs of the collision between the interface components and those of 
the user as a reason to ensure there is no confusion among the application on the 
system when they are running simultaneously. At the end of the test all the results 
should be positive. All of the system components should work properly.  
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5.2.3 System Testing 
 
 
At this stage the test is done on actual data.  The complete system is executed 
on the actual data.  At each stage of the execution, the results or output of the system 
is analyzed.  During the result analysis, it may be found that the outputs are not 
matching the expected out of the system.  In such case, the errors in the particular 
programs are identified and are fixed and further tested for the expected output.  
When it is ensured that the system is running error-free, the users are called with 
their own actual data so that the system could be shown running as per their 
requirements. 
This test is performed to validate the system where the entire system being 
created and will test all the component of the system together. Every button, tab or 
menus are tested to ensure that how well the system meets user requirement. In this 
test method other types of the testing were using in this systems.  
 
i) Requirement testing 
 
In this level, every part in the system had been tested in order to tests whether 
requirements were met. 
 
ii) Usability testing 
 
As user interface is an important part of the system, usability testing should 
consider in sight of a good interface design.  
 
 
iii) Security testing 
 
The actual unit testing can be carried out by a variety of methods, including 
the black box and white box testing methodologies.  For this project, the researcher 
decided to use black-box testing methodologies.  Black-box or functional testing is 
one in which test conditions are developed based on the program or system’s 
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functionality; that is, the tester requires information about the input data and 
observed output, but does not know how the program or the system works.  The 
tester focuses on testing the program’s functionality against the specification.  Table 
5-1 is the black-box testing that has been done by the researcher. 
 
Input data is tested and validated to know whether or not it is accepted by the 
system. This is to ensure data integrity and security. Example of the security testing 
is the used of user login.  If the user name or password is not valid, then error 
message will be displayed.  Every user is granted access to different system functions 
based on the user’s group.   
 
a) Password Login 
 
 System analyst will try to log in using invalid user name or valid user name 
and invalid password.  
 
b) Administration Access 
 
 The system only allows admin and manager to done his or her works for 
example add new skill and verify new pending user and articles.  So, researcher will 
test admin login to ensure that there is no unauthorized user that able from accessing 



















Table 5.1: Black-box testing/ Unit testing 
 
Module Verification Interface Result 
Enter valid password If the user’s login is valid, 
then system will link to main 
menu. 
Valid 1. User Login 
User forget their 
username or 
password 
Invalid pop-up message will 
display.  Users need to re-









Complete user’s personal 
details will display and they 




User fill in 
incomplete personal 
details (leave out any 
required fill) 
Error pop-up message will 
display.  User need to 
complete required field. 
Valid 
User select  
same username with 
others user 
Error pop-up message will 
display saying that the 
username is already been 
used. User need to choose 
other username. 
Valid 
2. Sign up 
 















Users fill in letter for 
IC and phone 
number field 
Error pop-up message will 
display saying that the user 
should enter numbers for that 
field.  
Valid 
User fill in complete 
register skills 
Complete user’s expertise 
details will display. 









The user can login anytime to 
complete the registration of 
expertise.  The system saves 
the last information that has 
been register by user. 
Valid 





Complete modified user’s 
expertise details will display. 
Valid 
(d) Edit personal details User edit personal 
details 
Complete modified user’s 
personal details will display. 
Valid 
User upload articles If the user has complete 
adding the article, then system 
will give a message saying 
that article is successfully 
loaded to the system and will 
review later by the moderator. 
Valid 3) Articles 
 
User did not fill 
required fill 
Invalid pop up message will 
display. User has to write 
something about the articles in 










Admin add skill 
categories 
 




Admin delete skill 
categories 
Skill details will be deleted Valid 
4) Admin- skill 
categories/subcategories 
 
Admin edit skill 
categories 
Skill details will be edited Valid 
 
Admin add training 
info 
 
Training details will display 
 
Valid 
Admin edit training 
info 
Edited training details will 
display 
Valid 







Training details will deleted Valid 
User change 
password 
Change password succeed Valid 6) Change password 
User did not fill the 
required fill 





5.2.4 User Acceptance Test 
 
 
User acceptance testing (UAT) is the final stages of a system development 
project and will often occur before the customer accepts a new system.  User of the 
system will perform these tests which, ideally, developers have derived from the 
User Requirements Specification, to which the system should conform. In this phase, 
KERYS is fully tested by CICT community both on the project’s output, which are 
IT Expertise Framework and KERYS.  
 
During the UAT, users were given a set of questionnaire for their feedback on 
the system.  UAT questionnaire is attached at Appendix J.  Test results and error 
reports are documented of each test, and the reports returned to the researcher 
describing the problems or errors discovered during testing.  Researchers will correct 







                        Table 5.2: UAT Participants for framework and system 
 
Level Position Division 
Director CICT, Skudai 
Management 
Head of department CICT, KL 
System Analyst Infrastructure & Service Division  
System Analyst Academic Computing Division End user  
System Analyst Corporate Division 
 
 
i) User Acceptance for IT Expertise Framework 
 
 IT Expertise Framework had been verified by the CICT community.  Based on 
UAT result of framework, participants found that it is good in managing IT skills 
into three categories which are technical, business and soft skill.  However, the 
researcher has overlooked the Information System (IS) element into the framework. 
An amendment have been made to the framework by integrating IS element in the 
framework.    
 
ii)    User Acceptance of KERYS 
 
 Based on the users UAT result, they found that it is easier since the system 
gather all the expertise in the database. By searching who experts in certain field or 
areas, they can find expertise easily and faster by clicking at the button.  All 
participants of the UAT expressed their eagerness to use the system.  Most insisted 
that this effort should have taken place earlier. The users feel that through the 
system, they now have a better medium to search for expertise easily.  They are also 
glad that through this system, they can register and update their skills often and can 








Table 5.3 : UAT Summary 
 
UAT Result 
Question Average Score (1-5) 
1. System interface 4.2 
2. Arrangements of menu and the 
access 4.2 
3. Description and command available 
in the system. 4.2 
4. System is successfully gathering IT 
skills in 3 categories which are 
technical, soft and business skills?  
4 
5. Information on career development 
and training information 3 
6. Meet its purpose to gather IT 
expertise and provide analysis on IT 
expertise 
3 
7. Encourage user in sharing and 
contribute articles? 4 
8. Willing to use this system in the 
future? 4 
9. Think that this system can be 
commercialized? 4 
  
 Listed below are several suggestions and comments on the system: 
 
a) KERYS should support more features that enable knowledge sharing such as   
forum and bulletin board.   
b) System should automatically detect personal trait based on human 
characteristics (example- leadership or follower).   
c) The system’s should automatically assigned mentor based on the highest 
level of expertise. 
d) Statistic on the current expertise should supposedly in the graphic form such 
as graph. 
 
 Based on participant’s opinion, some improvements have been made, which 
are forum and statistic in the graph form. However, other’s suggestion such as 









5.3 Programming Coding 
 
 
 Programming coding of the main function of KERYS that are register 





5.4 User Manual 
 
 
 User manual is system interface and step-by-step guideline for the users to 





5.5  Summary 
 
 
The development phase is completed with system testing and User 
Acceptance Test (UAT).  Unit and system testing is conducted to make sure that the 
system run effectively and error free.  For unit testing, black-box testing is conducted 
to test the functionality of the system.  Users’ comments and suggestion are gathered 












6.1  Introduction 
 
 
 This chapter describes how the end products of this project as developed by 
the researcher will be implemented by CICT.  The end products which are the IT 
Expertise Framework and the Knowledge Expert Repository System will go through 





6.2 IT Expertise Framework Implementation 
 
 
The researcher recommends 4 steps that CICT should undertake to 










































prStep 1: Organize IT Expertise Framework introduction meeting 
The first step is to organize a meeting between researcher and CICT in order to 
explain them the framework so that they can gain good understanding of the 
framework  Step 2: Appoint a framework implementation team 
The next step is to appoint a framework coordinator. It is recommended that 
coordinator is assign from ICT Research Development Unit. Coordinator should 
manage the various skills available, especially in the technical, soft and business 
areas.   Step 4:  Review & Report 
Result on the implementation must be reported and documented for future review 
and plan.   Step 3: Develop an implementation plan or strategy 
The IT expertise framework and its content should be broadly communicated in the 
CICT as well as UTM community.   Figure 6.1: Framework Implementation Steps 
Step 1: Organize IT Expertise Framework introduction meeting 
 
  At the early stage, all those involved should familiarize themselves with the 
 Expertise framework. They should also refer and consult the researcher’s report in 
der to understand the framework so that they can gain good understanding of the 
mework and how it beneficial to individual and organization. 
 Step 2: Appoint a framework implementation team 
It is recommended that coordinator is assign from ICT Research 
velopment Unit. Coordinator should manage the various skills available, 
pecially in the technical, soft and business areas.  They should be aware of new 
coming technologies because IT skills are always changing from time to time. IT 
ofessional’s needs to keep an eye on the current needs for skills, the desired level 
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of expertise for the skills and what the future desired skills area.  It is also must tailor 
with UTM policies, which is to recognize ICT problems and solve them in a short 
time and PTK syllabus. 
 
ii) Step 3: Develop an implementation plan or strategy 
 
 The IT Expertise Framework and its content should be broadly 
communicated in the CICT as well as UTM community by launching the KERYS.   
 
iii) Step 4: Review & Report 
 
 Result on the implementation must be reported and documented for future 
review and plan.  It also must be reviewed by to the framework coordinator, head of 
departments, CICT director and also industry representative.  The result of this report 
should be briefed to the IT professionals at CICT as well as UTM community, so that 
they can ensure the current status of their expertise and make action planning to 





6.3 System Implementation 
 
















Step 1: Assign personnel to be in charge of KERYS 
Upon submission of the system, CICT must assign personnel to be in charge 
and perform necessary steps prior to system launch. 
 
 
Step 2: System content and features enhancement 
IT professionals must verify system content and enhance or add insufficient 




Step 3: System Launched 
KERYS should be uploaded and launched in CICT and UTM community by  











Step 5: Review and Update 
Content of the system should update regularly especially expertise repository 
content based on IT Expertise Framework that has been updated by 
framework coordinator.   
 
Step 4: Register expertise 
CICT top management should enforce that IT professionals fill in their IT 
expertise and expertise level within areas which are technical, business and 
soft skills.   
Step 6: System maintaining 
KERYS should be maintain if there is any person who retired, dropping 
some of the irrelevant skills, adding new skills and for data back up.  It 







Figure 6.2: System Implementation Steps 
 
 The details of each steps will be discuss as bellows: 
 
i) Step 1 
  
 Upon submission of the system, CICT must assign personnel to be in charge 
and perform necessary steps prior to system launch.  It is recommended that the 
owner of the system will be Corporate Planning division.  This is because Corporate 
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Planning can use the system as a support for managing resource and planning for 
future staffs recruit. 
 
ii) Step 2: System content and features enhancement 
 
 CICT verify system content and enhance or add insufficient information 
especially on information in expertise directory and career development..   
 
iii) Step 3: System Launched 
 
 KERYS should be uploaded and launched at CICT and UTM community by 
Vice Counselor or Deputy Vice Counselor (Development) The researcher proposed that 
the system will install as a centralized server.   
 
 Top management such as head of departments also can use this system as a 
support in finding expertise when assign tasks or jobs and forming teams for a 
project.  ICT Training Unit can use this system to organize class training or seminar 
so that IT professionals can upgrade their competencies based on the statistics 
generated by the system. 
 
iv) Step 4: Register expertise 
 
 CICT top management should enforce IT professionals to register IT 
expertise and expertise level within 3 main areas that are technical, business and soft 
skills.  IT professionals should first fill in the register personals details and personal 
skills at sign up menu.  When assigning a level for each expertise, it should be 
studied carefully.   
 
 Top management also should encourage IT professionals to collaborate 
through the system by contributing articles and give comment on other’s article that 
have been uploaded by the IT professionals.  They also can invite other’s IT 
expertise especially FSKSM lecturers to join the system.  Top management must 







v) Step 5: Review and Update 
  
 Content of the system should update regularly especially expertise repository 
content based on IT Expertise Framework that has been updated by framework 
coordinator.  Each IT professionals must ensure that their expertise form is updated 
at least every six months or once a year, and could be reviewed at the completion of 
a project if appropriate. This can be access to top management in UTM when they 
want to review any career promotion such as CICT director. 
 
vi) Step 6:System maintaining 
 
 KERYS should be maintained regularly so that the information in the system 
is up to date.  For example, if there is any person who retired, their profile should be 
deleted.  Furthermore, it should be maintained to drop some of the irrelevant skills, 
add new skills and for data back up.  It must be maintain at least every 6 months or 








 This chapter provides guidelines for CICT in implementing both the IT 
Expertise Framework and Knowledge Expert Repository System. All necessary steps 
are included step by step for the CICT to follow. However, CICT should revise these 














 This chapter will revisit objectives of this project whether it is successfully 
achieved or not.  This chapter discuss on the system’s strength, system’s limitation, 








It can be conclude that this project has achieved the following objectives 
which are: 
 
i) To study the required skills, knowledge and ability required by the IT 
professionals. 
ii) To formulate IT Expertise Framework as a standard guidelines for managing 
IT skills. 
iii) To develop Knowledge Expert Directory (KERYS) that able to store and 
gather expertise information and managing career development for IT 
Professional’s in CICT and UTM based on IT Expertise Framework. 
iv) To formulate organizational strategy for IT university community by 
providing an effective ways and medium to solve problems, share expertise 
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information and knowledge that encourages collaboration and commitment 
towards lifelong learning. 
 
Project’s first objective was to study the required skills, knowledge and 
ability required by the IT professionals.  This has been achieved by conducting 
internal interview and literature review.  Internal interview has been conducted with 
CICT’s top management such as CICT director and CICT head of departments. 
Table 4-9, summarize literature review on IT skills classification complete with 
original sources from academic references such as books and journal. 
 
The second objective of this project was to formulate IT Expertise 
Framework as a guidelines in managing IT skills was achieved based from the first 
objective which to study skills and knowledge of IT professionals.  This framework 
categorize the skills and knowledge required into three main categories which are 
technical skills, soft skills and business skills, as presented in Figure 4-4.  This 
framework has been verified by CICT community.  The detail of this framework is 
presented in Table 4-10. 
 
 Third objective of the project was to develop a system for IT professionals at 
CICT and UTM, which is able to store and gather able to store and gather expertise 
information and managing career development for IT Professional’s in CICT and 
UTM based on IT Expertise Framework.  The third objective was achieved by 
developing a system named KERYS.  This system based from IT Expertise 
Framework into the system by user registering their expertise into three main 
categories of skills, which are technical skills, soft skills and business skills.   
  
 KERYS support features such as register IT Professional’s personal detail, 
register expertise, search expertise, upload and download articles, report (statistic), 
forum, training schedule and general information about career development.  This 
system is the best way to manage IT skills by searching for an expert who posses 
specific knowledge in IT within UTM community.  The elements of the system are 
mentioned in Section 4.3 that is the analysis and design of the system.  Table 4-11 
highlights the system content structure and the conceptual designs that are use case 
and class diagram of the system is indicated in Chapter 4 (Section 4.4). The 
screenshots of the real system is attached in Appendix J (user manual). 
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 The forth objective was to formulate organizational strategy for IT university 
community by providing an effective ways and medium to solve problems, share 
expertise information and knowledge that encourages collaboration and commitment 
towards lifelong learning.  The forth objective was achieved by through Forum 
menu; share Articles and My Profile menu and Search menu.  IT professionals can 
collaborate through forum where they can interact with others expertise in discussing 
certain issues that arise.  They also can share and contributes articles, where they can 
comment’s on other’s posted articles.  IT professionals also can search the expertise 






7.3 System’s Strengths 
 
  
 The development of this system offers numerous rewards for IT professionals 
in CICT and UTM.  The benefits that can be gain are listed below: 
 
i) KERYS can store IT Professional’s skills, which are divided into 3 main sub 
categories which are technical skills, business skills and soft skills.   
ii) KERYS is a dynamic system, where admin can add new skill, delete obsolete 
skill or edit existing skill.   
iii) KERYS can search expertise who posses’ skills in multi categories of skill.  
Top management or head of department can use this function in assigning 
jobs or task according based on their skill.  
iv) KERYS provide a medium for IT professionals to share and contribute 
articles such as paper or journal.  They can give comments on other’s posted 
articles. 
v) Individual can use this system in managing their career path or development 
by referring at the course they should attend based on their position. 
vi) KERYS provide expertise analysis report that is statistic on current expertise.  
Management can use this report for future resource planning, future 
promotion, budgeting and plan training course in the future.  
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vii) KERYS provide features for IT professionals to collaborate among 
themselves through forum.  In the forum, they can discuss according to skills 





7.4 System’s Limitation 
 
 
             For the time being, the system only can provide statistics on the current 
expertise.  The system did not have features to analysis the gap between future needs 
and current skills automatically.  However, CICT can use statistics manually for 






7.5 Future Enhancement 
 
 
 The suggestions for future enhancement are proposed as below: 
  
i) Forum features – expand the forum features into sub-categories. 
ii) Chat features – this will enable expertise to have informal meeting through 
chatting. 
iii) Suggesting, storing and track competence development actions – this feature 
will suggest what are the actions should IT professionals take in order to 
enhance their knowledge and expertise and what courses and training should 
they attend. 
iv) Mentor is automatically assigned by the system based on their highest level 
of expertise. 
v) The system can automatically detect the personal’s trait (such as he/she is 






7.6 Contributions  
 
 
There are 2 contributions for this project, which are academic contribution 





7.6.1 Academic Contributions 
 
Listed below are the contributions of the framework: 
 
i) The study of knowledge repository is one of KM tool and part of KM 
systems. 
ii) IT Expertise Framework is a conceptual diagram that serves as a valuable 
tools as a guidelines in managing IT skills into 3 main categories, which are 





7.6.2 Management Contributions  
 
 
Listed below are the contributions of the system: 
 
i) The system serving as a repository for IT professionals skills, which gather 
into 3 categories that are technical skills, soft skills and business skills.   
ii) This system will help IT professionals to upgrade and enhance their skills by 
collaborating within IT community through forum and articles feature. 
iii) This system can be use for organizational activities such as resource and 
availability planning, internal and external recruiting, goal and personal 
development discussions, forming teams of employees, matching IT 












Based on the UAT, most of participants of UAT said that the system can be 
commercialized.  This system also can be applied to multiple types of disciplines.  
This is because the system is providing template for skill categories and sub 
categories.  However, if other industry or organization want this system, it is 









The researcher hopes that the IT Expertise Framework will be a useful 
especially for organization that wants to manage IT skills.  By developing KERYS, 
the researcher wishes that it helps IT professionals to manage and upgrade their IT 
skills and guide their career path.  This project has brought excellent achievement for 
the researcher in understanding human as an asset in organization and how IT can be 
used as enabler to improve human skills.  
 
Throughout the process of doing this project, researcher has gain remarkable 
knowledge and experience on how to conduct a good research especially in 
formulating IT Expertise Framework and developing KERYS.   
 
However, researcher has to face several hurdles in completing this project 
that are time and technical skill limitation.  The time of doing project during 
Semester May is limited.  However, with the proper planning of time and resources, 
the objectives and requirement of this project have been met.  The second one is 
technical skills limitation. This project requires knowledge of programming and it 
may take time to learn about programming.  The researcher was not from Science 
Computer nor Information Technology background.  However, by putting an effort 
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Appendix A: Knowledge and abilities of IT Professionals by job clusters 
 
1. Knowledge and abilities required by Computer Programmers 
 
Job clusters Knowledge Abilities 
Computer programmers • Object Oriented Concepts  
• GUI Design  
• Ergonomic Interfaces  
• Structured Programming 
Fundamentals  
• Design Methodologies  
• Design Specifications  
• Database Normalization  
• Programming Languages  
• C  
• C++  
• RPG  
• Java  
• Cobol  
• Visual Basic  
• HTML  
• JCL  
• Web Authoring Tools  
• Operating Systems  
• UNIX  
• WindowsNT  
• Windows 95/98/?  
• Novell Netware  
• MAC OS  
• Database Management 
Systems  
• SQL  
• Oracle  
• Sybase  
• Access  
• Informix  
• Project Management  
• Network Fundamentals  
• Technological Trends  
• Customer Industry  
• Client Server  
• Software Development Tools  
 
 
• Flow Chart  
• Derive Project Plans  
• Design User Friendly 
Applications  
• Estimate Project Time  
• Use CASE Software  
• Code Programs  
• Debug Software  
• Write Programs, API's, and 
DLL's  
• Research Language Syntax  
• Read and Modify Programs  
• Work with Multi Language 
Projects  
• Read Design Specs  
• Implement Programs  
• Write Clear Documentation  
• Install Software  
• Troubleshoot Hardware  















2. Knowledge and abilities required by Systems analysts 
 
Job clusters Knowledge Abilities 
Systems analysts • Basic BusinessConcepts  
• Accounting  
• Business Administration  
• Business Process  
• Corporate Finance  
• Business Management  
• E-Commerce  
• Departmental Interdependency 
• Customer Industry  




• Data Flows  
• System Processes  
• Hardware/Software/OS 
Interactions  
• Database Deign and 
Utilization  




• Determine Customer Needs  
• Analyze Business Processes  
• Conduct Needs Assessment  
• Analyze System I/O  
• Probe for Customer Neede  
• Anticipate Future Needs  
• Communicate with 
Customers  
• Maintain Open 
Communication 
withCustomers  
• Manage a Meeting of 10 
Users  
• Be Diplomatic  
• Control Project  
• Implement Project 
Management Methodology  
• Define Project Management 
Critical Paths  
• Prioritize Project Needs  
• Write a Functional 
Business/System Analysis  
• Act as Liaison between 







3. Knowledge and abilities required by Database administrators 
 
 
Job clusters Knowledge Abilities 
Database administrators • Database Management 
Systems  
• Sybase  
• Oracle  
• SQL  
• Access  
• Informix  
• Multiple DBMS  
• Database Normalization  
• Database Optimization  
• Data Mining  
• Design Databases to Meet 
Specs  
• Manage Databases  
• Import/Export Data  
• Build Tables and Indexes  
• Generate Custom Reports  
• Manage Data Conversions  
• Trouble Shoot  
• Optimize Performance  
• Manage Cross-Platform 
Databases  






4. Knowledge and abilities required by Computer engineers 
 
Job clusters Knowledge Abilities 
Computer engineers • Programming Languages  
• AssemblyLanguage  
• C  
• C++  
• Most Effective CodingStyle  
• How Coding Affects 
Customer Systme 
Performance  
• Computer Engineering 
Fundations  
• Computer Hardware  
• Electronics Fundamentals  
• Computer System 
Performance Evaluation  
• Data Communication 
Fundamentals  
• Voice Communication 
Fundamentals  
• Techniques Used in System 
Engineering  
• Software/Hardware Interfaces  
• Networking  
• Operating Systmes  
• Hardware/Software/OS 
Integration  
• Real Time Systmes  
• Automatiuon Control 
Technology  
• Programmable Logic Devices  
• Hardware Description 
Language  
• Control Systems  
• Industrial Processes  
• Cross Platform Capabilities  
• Communication Protocols in 
Detail  
• Cost/Benefits  
• Program  
• Code in Assembly Language  
• Write Device Drivers  
• Flow Chart  
• Debug Software  
• Use CASE Software  
• Design  
• Discern Effective Trade-offs  
• Design Solutions per Specs  
• Evaluate OS's  
• Research Technology  
• Test/Repair  
• Test Integrated 
Hardware/Softeware Solutions 
• Troubleshoot Hardware  
• Repair Hardware  
• Manage Projects  
• Use Project Management 
Tools Effectively  
• Give Effective Directions 
toProgrammers  
• Create Technical 
Documentation  
• Use CAD  






















5. Knowledge and abilities required by Computer support specialists 
 
Job clusters Knowledge Abilities 
Computer support 
specialists 
• Basic BusinessConcepts  
• Accounting  
• Business Administration  
• Business Process  
• Corporate Finance  
• Business Management  
• E-Commerce  
• Departmental Interdependency 
• Customer Industry  




• Data Flows  
• System Processes  
• Hardware/Software/OS 
Interactions  
• Database Deign and 
Utilization  
• Distributed Computer 
Environments  
•  Solve Problems  
• Visualize User Problems  
• Differentiate User Problems  
• Use Web Search Engines  
• Use Layman's Terms in 
Solution  
• Improvise Solutions  
• Exercise Interpersonal Skills  
• Clam the End User  
• Exercise Patience  
• Listen Empathetically  
• Relate to Diverse Audiences  
• Configure a PC  
• Use Presentation Software  
• Document Help Tasks  






6. Knowledge and abilities required by Network specialists 
 
Job clusters Knowledge Abilities 
Network specialists • Network Protocols  
• Networking Hardware  
• Operating Sysytems  
• Novell Netware  
• Windows NT  
• UNIX  
• Communication Fundamentals  
• Basic Communication 
     Debugging  
• Connectivity Methods  
• Network Security Issues  
• Networking/Product 
     Relationships  
• Techniques of Systems 
     Engineering  
• Communication Software 
 
• Design  
• Design LAN  
• Design WAN  
• Analyze Network Needs  
• Flowchart/Diagram  
• Manage the Network  
• Troubleshoot  
• Monitor Networks  
• Use Test Equipment  
• Configure Network 
Components  
• Optimize Network 
Performance  
• Interact With Vendors  
• Manage/Schedule Time  









7. Knowledge and abilities required by Telecommunications analysts 
 




• Signal Analysis  
• Signal Encoding  
• Signal Noise Analysis and Bit 
Rate Errors  
• Telecommunication Hardware  
• Telecommunications Software 
• Fundamentals of Electronics  
• Telecommunications Protocol  
• Signaling Systems such as SS-
7  
• Telco Operations and 
Networks  
• Evolving Telecommunication 
Technologies  
• Basics of communications  
• Computing Fundamentals  
• Troubleshoot in Wide 
Geographic Area  
• Design  
• Design Communication 
Network Using Variety of 
Technologies  
• Flow Chart and Diagram  
• Design Cost Effective 
Communication Networks  
• Design/Layout Telecom 
Cabling Scheme  
• Reserach New Technologies  
• Deal with Telcos and Vendors  
• Interface OS and 
Communication Devices  



































8. Knowledge and abilities required by Internet specialists 
 
Job clusters Knowledge Abilities 
Internet specialists • Languages  
• Scripting Languages  
• Java  
• Markup Languages  
• HTML  
• DHTML  
• XML  
• ASP, CGI, PERL  
• C/C++  
• Networks  
• How Bandwidth Affects Web 
Applications  
• Operating Systems  
• Windows NT  
• Windows 95/98  
• UNIX  
• Web Monitoring Tools  
• Web Security  
• Internet Browsers  
• User Interface Design 
Principles Basic Client Server 
Technology Databases  
• Design Principles Mulitmedia 
Design Technology  
• Cross Platform Usage  
 
 
• Design  
o Design Still and 
Motion Graphics  
o Design Aesthetic and 
Functional Web Pages 
o Design Code for High 
Volume Circumstances 
• Write  
• Write Efficient Code that 
Reduces Downtime  
• Write Browser Independent 
Code  
• Code in Multiple Languages  
• Link Web Pages to Databases  
• Write Java Applets  
• Meet Customer Needs  
• Meet Customer Design 
Specifications  
• Match Web Solutions to 
Customer Objectives  
• Communicate with User to 
Determine Needs  
• Perform Field Validation on 
the Client  
• Integrate Audio Technologies  




Appendix B: Job Functions According to Job Cluster 
 
 
1. Job Functions of Policy and Planning 
 
Job Cluster Job Functions 
Policy and Planning 
 
Work that involves a wide range of IT management activities that 
typically extend and apply to an entire organization or major 
components of an organization. This includes strategic planning, 
capital planning and investment control, workforce planning, policy 
and standards development, resource management, knowledge 
management, architecture and infrastructure planning and 
management, auditing, and information security management. 
 
Functions commonly performed by employees in this specialty may 
include: 
• developing and maintaining strategic plans; 
• assessing policy needs and developing policies to govern IT   
activities; 
• providing policy guidance to IT management, staff, and customers; 
• defining current and future business environments; 
• preparing IT budgets; 
• managing IT investment portfolios; 
• establishing metrics to measure and evaluate systems performance 
and total cost of ownership; 
• identifying and addressing IT workforce planning and management 
issues, such as recruitment, retention, and training; 
• conducting audits of IT programs and projects; and/or 
• ensuring the rigorous application of information security/information 
assurance policies, principles, and practices in the delivery of 






























2. Job Functions of Security 
 
Job Cluster Job Functions 
Security 
 
Work that involves ensuring the confidentiality, integrity, and availability 
of systems, networks, and data through the planning, analysis, 
development, implementation, maintenance, and enhancement of 
information systems security programs, policies, procedures, and tools. 
Functions commonly performed by employees in this specialty may 
include: 
 
• developing policies and procedures to ensure information systems 
reliability and accessibility and to prevent and defend against 
unauthorized access to systems, networks, and data; 
• conducting risk and vulnerability assessments of planned and installed 
information systems to identify vulnerabilities, risks, and protection 
needs; 
• promoting awareness of security issues among management and 
ensuring sound security principles are reflected in organizations’ visions 
and goals; 
• conducting systems security evaluations, audits, and reviews; 
• developing systems security contingency plans and disaster recovery 
procedures; 
• developing and implementing programs to ensure that systems, 
network, and data users are aware of, understand, and adhere to systems 
security policies and procedures; 
• participating in network and systems design to ensure implementation 
of appropriate systems security policies; 
• facilitating the gathering, analysis, and preservation of evidence used in 
the prosecution of computer crimes; 
• assessing security events to determine impact and implementing 
corrective actions; and/or 
• ensuring the rigorous application of information security/information 





























3. Job Functions of Systems Analysis 
 
 
Job Cluster Job Functions 
Systems Analysis 
 
Work that involves applying analytical processes to the planning, design 
and implementation of new and improved information systems to meet 
the business requirements of customer organizations. 
 
Functions commonly performed by employees in this specialty may 
include: 
• performing needs analyses to define opportunities for new or  improved 
business process solutions; 
• consulting with customers to identify and specify requirements; 
• developing overall functional and systems requirements and 
specifications; 
• conducting business process reengineering; 
• conducting feasibility studies and trade-off analyses; 
• preparing business cases for the application of IT solutions; 
• defining systems scope and objectives; 
• developing cost estimates for new or modified systems; 
• ensuring the integration of all systems components; e.g.,  procedures, 
databases, policies, software, and hardware; 
• planning systems implementation; and/or 
• ensuring the rigorous application of information security/information 




4. Job Functions of Applications Software 
 
 
Job Cluster Job Functions 
Applications Software 
 
Work that involves the design, documentation, development, 
modification, testing, installation, implementation, and support of new or 
existing applications software. 
 
Functions commonly performed by employees assigned to this specialty 
may include: 
• analyzing and refining systems requirements; 
• translating systems requirements into applications prototypes; 
• planning and designing systems architecture; 
• writing, debugging, and maintaining code; 
• determining and designing applications architecture; 
• determining output media/formats; 
• designing user interfaces; 
• working with customers to test applications; 
• assuring software and systems quality and functionality; 
• integrating hardware and software components; 
• writing and maintaining program documentation; 
• evaluating new applications software technologies; and/or 
• ensuring the rigorous application of information security/information 









5. Job Functions of Operating Systems  
 
Job Cluster Job Functions 
Operating Systems – 
 
Work that involves the planning, installation, configuration, testing, 
implementation, and management of the systems environment in support 
of the organization’s IT architecture and business needs. 
 
Functions commonly performed by employees in this specialty may 
include: 
• analyzing systems requirements in response to business  requirements, 
risks, and costs; 
• evaluating, selecting, verifying, and validating the systems software 
environment; 
• evaluating, selecting, and installing compilers, assemblers, and utilities; 
• integrating hardware and software components within the systems 
environment; 
• monitoring and fine-tuning performance of the systems environment; 
• evaluating new systems engineering technologies and their effect on the 
operating environment; and/or 
• ensuring that information security/information assurance policies, 





6. Job Functions of Network Services  
 
 
Job Cluster Job Functions 
Network Services  
 
Work that involves the planning, analysis, design, development, testing, 
quality assurance, configuration, installation, implementation, integration, 
maintenance, and/or management of networked systems used for the 
transmission of information in voice, data, and/or video formats. 
 
Functions commonly performed by employees in this specialty may 
include: 
• analyzing and defining network requirements; 
• defining and maintaining network architecture and infrastructure; 
• configuring and optimizing network servers, hubs, routers, and switches; 
• analyzing network workload; 
• monitoring network capacity and performance; 
• diagnosing and resolving network problems; 
• developing network backup and recovery procedures; 
• installing, testing, maintaining, and upgrading network operating 
systems software; and/or 
• ensuring the rigorous application of information security/information 













7.Job Functions of Data Management 
 
Job Cluster Job Functions 
Data Management 
 
Work that involves the planning, development, implementation, and 
administration of systems for the acquisition, storage, and retrieval of 
data. 
 
Functions commonly performed by employees in this specialty may 
include: 
• analyzing and defining data requirements and specifications; 
• designing, normalizing, developing, installing, and implementing 
databases; 
• maintaining, monitoring, performance tuning, backup, and recovery of 
databases; 
• installing, configuring, and maintaining database management systems 
software; 
• analyzing and planning for anticipated changes in data capacity 
requirements; 
• developing and administering data standards, policies, and procedures; 
• developing and implementing data mining and data warehousing 
programs; 
• evaluating and providing recommendations on new database 
technologies and architectures; and/or 
• ensuring the rigorous application of information security/information 





8.Job Functions of Internet 
 
Job Cluster Job Functions 
Internet 
 
Work that involves the technical planning, design, development,  
testing, implementation, and management of Internet, intranet, and 
extranet activities, including systems/applications development and 
technical management of Web sites. This specialty only includes positions 
that require the application of technical knowledge of Internet systems, 
services, and technologies.  In most cases, the term Internet is used in this 
standard to refer generically to Internet, intranet, and extranet systems and 
services. 
 
Functions commonly performed by employees in this specialty may 
include: 
• determining overall technical design and structure of Internet services; 
• monitoring functionality, security, and integrity of Internet services; 
• troubleshooting and resolving technical problems with the design and 
delivery of Internet services; 
• collecting and analyzing Internet services usage and performance 
statistics; 
• evaluating new Internet services and technologies; 
• providing technical advice to Internet content providers; and/or 
• ensuring the rigorous application of information security/information 







9. Job Functions of Customer Support  
 
Job Cluster Job Functions 
Customer Support  
 
Work that involves the planning and delivery of customer support 
services, including installation, configuration, troubleshooting, customer 
assistance, and/or training, in response to customer requirements. 
 
Functions commonly performed by employees in this specialty may 
include: 
• diagnosing and resolving problems in response to customer reported 
incidents; 
• researching, evaluating, and providing feedback on problematic trends 
and patterns in customer support requirements; 
• developing and maintaining problem tracking and resolution databases; 
• installing, configuring, troubleshooting, and maintaining customer 
hardware and software; 
• developing and managing customer service performance requirements; 
• developing customer support policies, procedures, and standards; 
• providing customer training; and/or 
• ensuring the rigorous application of information security/information 




10. Job Functions of Systems Administration 
 
Job Cluster Job Functions 
Systems Administration 
 
Work that involves planning and coordinating the installation, testing, 
operation, troubleshooting, and maintenance of hardware and software 
systems. 
 
Functions commonly performed by employees in this specialty may 
include: 
• planning and scheduling the installation of new or modified hardware 
and operating systems and applications software; 
• managing accounts, network rights, and access to systems and 
equipment; 
• managing systems resources including performance, capacity, 
availability, 
serviceability, and recoverability; 
• implementing security procedures and tools; 
• developing and documenting systems administration standard 
operating procedures; 
• resolving hardware/software interface and interoperability problems; 
• ensuring systems availability, functionality, integrity, and efficiency; 
• maintaining systems configuration; 
• managing the installation and integration of systems fixes, updates, 
and enhancements; and/or 
• ensuring the rigorous application of information security/information 





Appendix C: Interview Questions 
 
 
1. Who is IT Professionals at CICT? 
 
2. What are the skills or competency needed by IT Professionals? 
 (a) Technical skills 
 (b) Soft skills 
 (c) Business skills 
 
3. Is there any available system to support IT Professionals to gather their 
current skills? 
 
4. What are the services provided by CICT? 
 
5. How IT Professionals develop their career path?  Career development stages 
at CICT 
 
6. Is it any medium that provide IT skills or expertise (such as database) among      
            IT Professionals? 
 
7. Do you think by making the knowledge expert repository system will assist 
IT Professionals in managing IT skills?  
 
8. What are the knowledge elements or functions should be included in the 
knowledge expert repository system? 
ID Task Name Duration
1 Project 1 38 days
2 Start 0 days
3 1.0 Project Initiation & Planning Phrase 11 days
4 1.1 Identify area of research 3 days
5 1.2 Identify case study (organization) 1 day
6 1.3 Discuss with CICT 1 day
7 1.5 Define problem background and statement 1 day
8 1.6 Define project objectives 1 day
9 1.7 Identify project scope and constraints 1 day
10 1.8 Prepare project schedule 1 day
11 1.9  Identify and select methodology 2 days
12 1.10 Prepare initial report 2 days
13
14 2.0 Analysis Phase 16 days
15 2.1 Gather information 13 days
16 2.1.1 Conduct internal interview 2 days
17 2.1.2 Collect literature review 10 days
18 2.1.3 Do organizational analysis 2 days
19 2.1.4 Develop ICT Expertise Framework 3 days
20
21 2.2 Identify system requirement 2 days
22 2.2.1 Draw use case diagram 2 days
23 2.2.2 Draw sequence diagram 2 days
24 2.2.3 Draw sequence diagram 2 days
25
26 2.3 Identify system requirement 3 days
27 2.3.1 Identify software and hardware 3 days
28
29 3.0 Prototype Design Phase 2 days
30 3.1 Design initial user interface 2 days
31
32 4.0 Prepare project presentation 7 days
33 4.1 Amend project draft 3 days
34 4.2 Complete project 1 documentation 4 days
35
36 End 0 days
3/30
5/20
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ID Task Name Duration Start Finish
1 Project 2 79 days Wed 3/1/06 Mon 6/19/06
2 Start 0 days Wed 3/1/06 Wed 3/1/06
3 1.0 System Design 14 days Wed 3/1/06 Mon 3/20/06
4 1.1 Design user interface 6 days Wed 3/1/06 Wed 3/8/06
5 1.2 Design system interface 6 days Thu 3/9/06 Thu 3/16/06
6 1.3 Design and integrate interface 2 days Fri 3/17/06 Mon 3/20/06
7
8 2.0 Build prototype system 52 days Tue 3/21/06 Wed 5/31/06
9 2.1 Develop prototype 19 days Tue 3/21/06 Fri 4/14/06
10 2.2 Verify prototype with CICT 2 days Tue 4/18/06 Wed 4/19/06
11 2.3 Amend prototype 7 days Thu 4/20/06 Fri 4/28/06
12 2.4 Build final system 23 days Mon 5/1/06 Wed 5/31/06
13
14 3.0 Perform testing & user acceptance 11 days Thu 6/1/06 Thu 6/15/06
15 3.1 Conduct integration testing 2 days Thu 6/1/06 Sun 6/4/06
16 3.2 Conduct subsystem/ unit testing 4 days Mon 6/5/06 Thu 6/8/06
17 3.3 Conduct security testing 2 days Mon 6/5/06 Tue 6/6/06
18 3.4 Conduct user acceptance testing 3 days Tue 6/13/06 Thu 6/15/06
19
20 4.0 Prepare presentation 64 days Wed 3/22/06 Mon 6/19/06
21 4.1 Complete project documentation 13 days Thu 6/1/06 Mon 6/19/06
22
23 End 64 days Wed 3/22/06 Mon 6/19/06
3/1
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Appendix E: Flow Chart of KERYS 
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7. Admin verify user 
 
 





















































Appendix F: Use-Case Descriptions 
 
1. Login Use-Case 
Use Case Name: Login 
Description: This use case describes how a user log into the system 
Actor:  IT Professionals or Administrator 
Pre-Condition: The login page is loaded and displayed. 
Normal Flow: 1. User clicks on the Login button 
                       2. Users fill in their user name and password 
                       3. If their user name and password is correct, the system will redirect to    
About KERS menu. 
Post Condition: User is logged into the Knowledge Expert Repository System 
 
2. Sign up and register personal details and register expertise 
Use Case Name: Sign up and register personal details and register expertise 
Description: This use case describes how a user register personal details to log into the        
system 
Actor:  IT Professionals 
Pre-Condition: The index page is displayed 
Normal Flow:  1. User clicks on the register link from the Main Menu. 
   2. User fill in all the personal details and required fields. 
  3. User fill in all the expertise form one by one. 
                 (a) The user fill in technical skills. 
                            (b) The user fill in soft skills. 
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   (c)  The user fill in business skills. 
                         (d)  The user clicks on submit button and the system will preview all the         
information that have been submit by user. 
PostCondition: Knowledge Expert Repository System redirects users to view all the data 
that have been registered by user. 
 
3. Upload Articles Use-Case 
Use Case Name: Submit Articles 
Description: This use case describes how a user submit an article 
Actor:  IT Professionals and public user 
Pre-Condition: The index page is loaded and displayed 
Normal Flow:  1. The user select Articles from the main menu. 
                         2. The upload Articles form is displayed. 
                         3. The user fills in Category and Articles in the form. 
                         4. The user clicks on upload Articles  
Post Condition: The article item will be verify by the System Administrators and added 
if accepted. 
 
4. Download or Give Comments Articles Use-Case 
Use Case Name: Download or Give Comments Articles 
Description: This use case describes how a user downloads an article 
Actor:  IT Professionals and public user  
Pre-Condition: The index page is loaded and displayed 
Normal Flow:  1. The user select Articles from the main menu. 
                         2. The list of articles is displayed. 
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                         3. The user clicks on download articles or 
                         4. The user gives comment about the articles 
Post Condition: The user successfully download or give comment on articles that they 
select.   
 
5. Search Expertise Use-Case 
Use Case Name: Search Competency at Expertise Structure Use-Case  
Description: This use case describes how users Search Expertise 
Actor:  IT Professionals 
Pre-Condition: The index page is loaded and displayed 
Normal Flow:   1. The user selects Search Expertise from the main menu. 
                          2. The user enters keyword or selects their search preferences. 
                          3. The user clicks on search button. 
Post Condition: The result of searching is displayed. 
 
6. Invite Expertise Use-Case 
Use Case Name: Invite Expertise Use-Case  
Description: This use case describes how user invite IT expertise     
Actor:  IT Professionals 
Pre-Condition: The index page is loaded and displayed 
Normal Flow:   1. The user selects Invite Expertise from the main menu. 
                         2. The user fill in expertise name and their e-mail.  
                         3. The user clicks on invite button. 
Post Condition: The system will automatically invite the expertise via e-mail. 
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7. Manage Expertise Category Use-Case 
Use Case Name: Manage Expertise Category Use-Case 
Description: This use case describes manage expertise category     
Actor:  Admin 
Pre-Condition: The index page is loaded and displayed 
Normal Flow:   1. Admin log into the system 
                         2. Admin add new category or sub-categories of expertise or  
                         3. Admin deletes or edits existing category or sub-categories of   
expertise. 
Post Condition: Admin successfully add or edit or delete category or sub-categories of   
expertise. 
 
8. Manage Pending Expertise Use-Case 
Use Case Name: Manage Pending Expertise Use-Case 
Description: This use case describes manage pending expertise      
Actor:  Admin 
Pre-Condition: The index page is loaded and displayed 
Normal Flow:   1. Admin log into the system. 
                         2. Admin view pending expertise and verify the information.  
                         3. Admin adds or deletes the pending expertise. 
Post Condition: Admin successfully add or delete pending expertise.  The list of verify 





9. Manage Pending Articles Use-Case 
Use Case Name: Manage Pending Articles Use-Case 
Description: This use case describes manage pending articles     
Actor:  Admin 
Pre-Condition: The index page is loaded and displayed 
Normal Flow:   1. Admin log into the system. 
                         2. Admin view pending articles and verify the information.  
                         3. Admin adds or deletes the pending articles. 
Post Condition: Admin successfully add or delete pending articles.  The verify articles 
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Appendix H:  Interface Design 
 
1. Main Menu 
 
Main Menu for KERYS are Home, Sign Up (Register Personal Details and 
Register Skills), Search Expertise, Invite Expertise, My Profile, Forum, Training, About 










2. Sign up Menu 
 
a) Register personal detail 
 
This interface is for user to register password and personal details such as name, 













b) Register Expertise 
 
This interface is for user to register their IT skills.  They must register 3 main 













3. My Profile 
  
 My Profile displays information of personal details and IT expertise of IT 




Figure H3: My Profile 
 
4. Search expertise 
 
















5. Invite expertise 
 


























Figure H6(ii): Download articles 
7. Administration 
 
After admin login, the system will redirect to admin main page.  The main tasks 
for admin are: 
 
• Manage skill categories 
• View/Edit/ Approve Article 
• Add Training Information 











7 a.  Manage skill categories  
 





Figure H7(i): Add, delete, edit skill categories 
 




Figure H7(ii) Add, delete, edit skill sub-categories 
7b.  Pending user 
 


























             Figure H8: Statistic 
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Appendix I:  Database Design 
 
 
1. Table Articles 
 
   Field  Type Collation Attributes Null Default Extra 
  id  int(32)     No    auto_increment 
  article_status  int(1)     No  0    
  article_subj  varchar(64) latin1_general_ci   No      
  article_text  text latin1_general_ci   No      
  dt_create  int(10)     No  0    
  dt_modify  int(10)     No  0    
  usr_create  int(32)     No  0    
  usr_modify  int(32)     No  0    
  dt_approve  int(10)     No  0    
  file_ext  varchar(5) latin1_general_ci   No      



























   Field  Type Collation Attributes Null Default Extra 
  id  int(32)     No    auto_increment 
  cand_status  int(1)     No  0    
  cand_name  varchar(32) latin1_general_ci   No      
  cand_ic  varchar(32) latin1_general_ci   No      
  cand_addr1  varchar(32) latin1_general_ci   No      
  cand_addr2  varchar(32) latin1_general_ci   No      
  cand_zip  varchar(5) latin1_general_ci   No      
  cand_city  varchar(32) latin1_general_ci   No      
  cand_state  varchar(32) latin1_general_ci   No  0    
  cand_phone  varchar(14) latin1_general_ci   No      
  cand_phoneoff  varchar(64) latin1_general_ci   No      
  cand_email  varchar(64) latin1_general_ci   No      
  usr_id  int(32)     No  0    
  cand_desc  text latin1_general_ci   No      
  dt_create  int(10)     No  0    
  dt_modify  int(10)     No  0    
  usr_create  int(32)     No  0    
  usr_modify  int(32)     No  0    
  cand_type  int(2)     No  0    
  cand_dept  int(2)     No  0    
  cand_faculty  int(2)     No  0    
  cand_edu_lvl  int(2)     No  0    
  cand_post  int(2)     No  0    
  institute  varchar(32) latin1_general_ci   No      
  majoring  varchar(32) latin1_general_ci   No      








   Field  Type Collation Attributes Null Default Extra 
  id  int(32)     No    auto_increment  
  cand_id  varchar(32) latin1_general_ci   No      
  cat_id  varchar(32) latin1_general_ci   No      
  subcat_id  varchar(32) latin1_general_ci   No      
  subcat2_id  int(32)     No  0    
  exp_lvl  int(1)     No  0    
  exp_desc  text latin1_general_ci   No      
  cert  varchar(64) latin1_general_ci   No      
  dt_create  int(32)     No  0    
  skill_type  int(1)     No  0    
 
 
4.  Table Category 
 
 
   Field  Type Collation Attributes Null Default Extra 
  id  int(32)     No    auto_increment  
  cat_name  varchar(128) latin1_general_ci   No      
  cat_desc  text latin1_general_ci   No      
 
5.  Table Sub-Category 
 
   Field  Type Collation Attributes Null Default Extra 
  id  int(32)     No    auto_increment 
  cat_id  int(32)     No  0    
  subcat_name  varchar(128) latin1_general_ci   No      




6. Table Staff 
 
 
   Field  Type Collation Attributes Null Default Extra 
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  id  int(32)     No    auto_increment  
  staff_name  varchar(32) latin1_general_ci   No      
  staff_num  varchar(32) latin1_general_ci   No      
  staff_phone  varchar(14) latin1_general_ci   No      
  staff_dept  varchar(32) latin1_general_ci   No      




Appendix J: User Acceptance Test 
 
USER ACCEPTANCE TEST 
KNOWLEDGE EXPERT REPOSITORY SYSTEM 
 
 
 The purpose of this system is to gather IT professionals expertise, match their jobs with 
their expertise, analyze the gap between skills they needed and skills they have, guide their 
career path and for the management to analyze the job requirement for the future staff intake.  
 
Name  :_____________________ 
Position :_____________________ 
Department :_____________________ 
Date  :_____________________ 
________________________________________________________________________ 
 
** Please mark  √  at the respective boxes. 
 
Question  
1) What is your opinion on the system’s user interface?              
       
5    4    3   2   1
 
2) What is your comment on the arrangements of menu and the 
access on a menu in this system? 
        
5    4    3   2   1
 
3) Your comment on the description and command available in 
the system. 
        
5    4    3   2   1
 
4) Do you think that the system is successfully gather IT skills 
in 3 categories which are technical, soft and business skills? 
(Menu- Register expertise) 
 
       
5    4    3   2   1
 
5) From your point of view, does the system provide sufficient 
information on career development and training 
information?(Career development, Traing schedule) 
 
       
5    4    3   2   1
 
6) Do you think that the system meet its purpose to gather IT 
expertise and provide analysis on IT expertise? 
     
5    4    3   2   1
 
7) Do you think the system will encourage user in sharing and 
contribute articles? 
(Menu-articles)      
5    4    3   2   1
 
8) Are you willing to use this system in the future? Yes/No 
9) Do you think that this system can be commercialized? Yes/No 
 












Thank you for participating in this survey. 
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Appendix K: Programming Coding 
 
 
1. Register Personal Details 
 
// check username availability 
 $q = "SELECT username FROM tb_user WHERE username='" . 
$_POST["username"] . "'"; 
 $result = sql($q); 
 if(mysql_num_rows($result)>0) { $ERR = "Username already taken!"; }  
  
 if($ERR == "") 
 { 
  $staff_phone = preg_replace("/'/", "&quote;",$_POST["cat_desc"]); 
  $q = "INSERT INTO tb_user (username,password,usr_type) VALUES(" 
   ."'".$_POST["username"]."'," 
   ."'".md5($_POST["password"])."'," 
   ."'2'" 
   .")"; 
  $last_id = sql($q,2); 




   ."'".$_POST["cand_name"]."'," 
   ."'".$_POST["cand_ic"]."'," 
   ."'".$_POST["cand_addr1"]."'," 
   ."'".$_POST["cand_addr2"]."'," 
   ."'".$_POST["cand_zip"]."'," 
   ."'".$_POST["cand_city"]."'," 
   ."'".$_POST["cand_state"]."'," 
   ."'".$_POST["cand_phone"]."'," 
   ."'".$_POST["cand_phoneoff"]."'," 
   ."'".$_POST["cand_email"]."'," 
   ."'".$_POST["cand_type"]."'," 
   ."'".$_POST["cand_dept"]."'," 
   ."'".$_POST["cand_faculty"]."'," 
   ."'".$_POST["cand_edu_lvl"]."'," 
   ."'".$_POST["institute"]."'," 
   ."'".$_POST["majoring"]."'," 
   ."'".$_POST["interest"]."'," 
   ."'".$_POST["cand_post"]."'," 
  // DEBUG 
  // echo "Query 1 : " . $q . "<BR>Query 2 : " . $q2; 
  sql($q2);  
  // Copy uploaded picture 
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   $uploaddir = 'usr_pic/'; 
   $uploadfile = $uploaddir . $last_id .".jpg"; 
    
   if(file_exists($_FILES['userfile']['tmp_name'])) 
   if (!move_uploaded_file($_FILES['userfile']['tmp_name'], 
$uploadfile)) { 
      $ERR = "Error : ". $_FILES['userfile']['error'] ."\n"; 
   } 
   
  if 
  
if($ERR || !isset($_POST["is_submit"])) 
{ 
 $page_title = "<a href=home.php>Home</a> &gt; Sign Up"; 
 include("header.php"); 
 ?> 
 <!-- start content --> 
   <tr> 
  <td valign=top> 
  <script> 
 
     <tr onChange="chg_cand_type(this.value)"><? 
    for($i=0;$i<sizeof($common_arr["cand_type"]);$i++) 
    { 
     ?><option value="<?= $i ?>"><?= 
$common_arr["cand_type"][$i] ?></option><? 
    } 
       <td class="row1">Department/Faculty</td> 
       <td id="dept">&nbsp;</td> 
   
       <td class="row1">Education </td> 
       <td ><select name="cand_edu_lvl"><? 
     $common_arr["cand_edu_lvl"][$i] ?></option><? 
       <td class="row1">Institute Name </td> 
       <td ><input name="institute" type="text" value="<?= 
$_POST["institute"] ?>" size="64" maxlength="64" /></td> 
        </tr> 
     <tr valign="top"> 
       <td class="row1">Majoring</td> 
       <td ><input name="majoring" type="text" value="<?= 
$_POST["majoring"] ?>" size="64" maxlength="64" /></td> 
   
          <td class="row1">Area of Interest </td> 
       <td ><input name="interest" type="text" value="<?= 
$_POST["interest"] ?>"  
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/* cat id 
 * 0 - technical 
 * 1 - soft 
 * 2 - business 
 */ 
  
if(!isset($_GET["cat_id"])) {die("no cat_id supplied");} 
else $cat_id = $_GET["cat_id"]; 
$q = "SELECT tb_cand.*,tb_user.username FROM tb_cand,tb_user" 
 ." WHERE tb_cand.usr_id=tb_user.id AND tb_user.id=" . $_SESSION["usr_id"] 
." LIMIT 1"; 
  
$row = sql($q,1); 
 
$cand_id = $row["id"]; 
 
$page_title = "My Profile"; 
include("header.php"); 
?> 
<!-- start content --> 
 <script> 
 function validate() 
 { 
  var x = document.myForm; 
  username = x.username.value; 
  password = x.password.value; 
  password2 = x.password2.value; 
  cand_name = x.cand_name.value; 
  return true; 
  
    <? $reg_path = Array("Technical Skill","Business 
Skill","Soft Skill") ?> 
                  <td align="center" valign="middle"><strong>Personal Details</strong> </td> 
      <? 
       
      for($i=0;$i<sizeof($reg_path);$i++) 
      { 
       ($i<=$cat_id)? 
$style="reg_path_b":$style="reg_path"; 
       ?><td align="center" valign="middle"><img 
src="images/arrow_bw.jpg" width="50" height="35" /></td> 
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                    <td class="row0">Category</td> 
                    <td class="row0">Subcategory</td> 
                    <td class="row0">Skill</td> 
                    <td class="row0">Level</td> 
                    <td class="row0">Description</td> 
                    <td class="row0">Date Added</td> 
 
     // SKILLS    
     $q2 = "SELECT DISTINCT 
tb_cand_exp.*,tb_subcat.subcat_name,tb_cat.cat_name,tb_subcat2.subcat2_name, 
tb_subcat.subcat_name" 
       ." FROM 
tb_cand_exp,tb_subcat,tb_cat,tb_subcat2" 
       ." WHERE cand_id=".$row["id"]  
       ." AND tb_cand_exp.cat_id=". $cat_id 
       ." AND 
(tb_cand_exp.subcat_id=tb_subcat.id AND tb_cand_exp.cat_id=tb_cat.id AND 
tb_subcat2.id=tb_cand_exp.subcat2_id)" 
       ." ORDER BY cat_name ASC"; 
     $result2 = sql($q2); 
     $exp_count = 0; 
     while($row2 = mysql_fetch_array($result2)) 
     { 
      $exp_count++; 
       
      // alternating colors! 
      if($exp_count%2==0) { $style = "row1"; } 
else  { $style = "row2"; } 
       ?> 
                  $common_arr["exp_lvl"][$row2["exp_lvl"]] ?> 
  
    <? 
    if($_GET["cat_id"] == 0)  
    { 
    $tech = "tech"; 
    } 
    ?> 
                  <input type="button" onclick="window.location='cand_exp_add<?= $tech 
?>.php?cat_id=<?= $cat_id ?>&cand_id=<?= $cand_id ?>'" value="Add" /> 
                  <? 
      if($cat_id>0){ 
      ?><input type="button" 
onclick="window.location='register_2.php?cat_id=<?= $cat_id-1 ?>&amp;cand_id=<?= 
$cand_id ?>'" value="&lt; Previous" /><? 
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3. Search Expertise 
 
 
$page_title = "<a href=home.php>Home</a> &gt; Search Candidate"; 
?> 
<!-- start content --> 
            <form action="search.php" method="GET" name="_form"> 
   <input type="hidden" name="is_submit" value=1> 
   <tr> 
                    <td colspan="2">Keyword Search </td> 
                    <td><input name="key" type="text" size="32" value="<?= $_GET["key"] 
?>" /> (name, ic, phone, city, state) </td>        
                    <td><? $_GET["chk_technical"]? $chk = "checked": $chk =""; ?><input 
type="checkbox" <?= $chk ?> name="chk_technical" value="checkbox" /></td> 
                    <td>Technical Skill</td> 
                    <td><select name="technical_subcat2" 
onclick="document._form.chk_technical.checked=true"> 
      $q="SELECT DISTINCT tb_subcat2.*, 
tb_subcat.subcat_name,tb_cat.cat_name" 
       ." FROM 
tb_subcat2,tb_subcat,tb_cat" 
       ." WHERE 
tb_subcat.cat_id=tb_cat.id AND tb_cat.id=0 AND tb_subcat2.subcat_id=tb_subcat.id" 
       ." ORDER BY tb_cat.cat_name 
ASC, tb_subcat.subcat_name ASC"; 
      $result = sql($q); 
      while($row=mysql_fetch_array($result)) 
      { 
      $_GET["technical_subcat2"] == $row["id"]? 
$sel="selected": $sel=""; 
      ?> 
                      <option <?= $sel ?> value="<?= $row["id"] ?>"> 
                      <?= $row["subcat_name"] ?> &gt; <?= $row["subcat2_name"] ?> 
                      </option> 
                    <select name="technical_level">       
for($i=0;$i<sizeof($common_arr["exp_lvl"]);$i++) 
        { 
        ($_GET["technical_level"] == $i && 
isset($_GET["technical_level"]))? $sel = "SELECTED": $sel = ""; 
        ?> 
                        <option <?= $sel ?> value="<?= $i ?>"> 
                        <?= $common_arr["exp_lvl"][$i] ?> 
                    <td><? $_GET["chk_business"]? $chk = "checked": $chk =""; ?><input 
type="checkbox" <?= $chk ?> name="chk_business" value="checkbox" /></td> 
                    <td>Business Skill</td> 
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                    <td><select name="business_subcat2" 
onClick="document._form.chk_business.checked=true"> 
                        <? 
      $q="SELECT DISTINCT tb_subcat2.*, 
tb_subcat.subcat_name,tb_cat.cat_name" 
       ." FROM 
tb_subcat2,tb_subcat,tb_cat" 
       ." WHERE 
tb_subcat.cat_id=tb_cat.id AND tb_cat.id=1 AND tb_subcat2.subcat_id=tb_subcat.id" 
       ." ORDER BY tb_cat.cat_name 
ASC, tb_subcat.subcat_name ASC"; 
      $result = sql($q); 
      while($row=mysql_fetch_array($result)) 
      { 
       $_GET["business_subcat2"] == 
$row["id"] && isset($_GET["business_subcat2"]) ? $sel = "selected" : $sel = ""; 
       ?><option <?= $sel ?> value="<?= 
$row["id"] ?>"> 
       <?= $row["subcat_name"] ?> &gt; 
<?= $row["subcat2_name"] ?> 
       </option><? 
      } 
     ?> 
                      </select> 
                      <select name="business_level"> 
                        <? 
        
for($i=0;$i<sizeof($common_arr["exp_lvl"]);$i++) 
        { 
        $_GET["business_level"] == $i && isset( 
$_GET["business_level"])? $sel = "SELECTED": $sel = ""; 
        ?> 
                        <option <?= $sel ?> value="<?= $i ?>"> 
                        <?= $common_arr["exp_lvl"][$i] ?> 
                        </option> 
                        <? 
     } 
     ?> 
                      </select></td> 
                  </tr> 
                  <tr> 
                    <td><? $_GET["chk_soft"]? $chk = "checked": $chk =""; ?><input 
type="checkbox" <?= $chk ?> name="chk_soft" value="checkbox" />   
  </td><td>Soft Skill</td> 
                    <td><select name="soft_subcat2" 
onClick="document._form.chk_soft.checked=true"> 
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                        <? 
      $q="SELECT DISTINCT tb_subcat2.*, 
tb_subcat.subcat_name,tb_cat.cat_name" 
       ." FROM 
tb_subcat2,tb_subcat,tb_cat" 
       ." WHERE 
tb_subcat.cat_id=tb_cat.id AND tb_cat.id=2 AND tb_subcat2.subcat_id=tb_subcat.id" 
       ." ORDER BY tb_cat.cat_name 
ASC, tb_subcat.subcat_name ASC"; 
      $result = sql($q); 
      while($row=mysql_fetch_array($result)) 
      { 
      $_GET["soft_subcat2"] == $row["id"] ? $sel 
= "selected": $sel=""; 
      ?> 
                        <option <?= $sel ?> value="<?= $row["id"] ?>"> 
                        <?= $row["subcat_name"] ?> &gt; <?= $row["subcat2_name"] ?> 
                        </option> 
                        <? 
      } 
     ?> 
                      </select> 
                      <select name="soft_level"> 
                        <?       
for($i=0;$i<sizeof($common_arr["exp_lvl"]);$i++) 
        { 
        $_GET["soft_level"] == $i && 
isset($_GET["soft_level"])? $sel = "SELECTED": $sel = ""; 
        ?> 
                        <option <?= $sel ?> value="<?= $i ?>"> 
                        <?= $common_arr["exp_lvl"][$i] ?> 
                        </option> 
                   
if($_GET["is_submit"] == 1) 
            <td class="row0">Status</td> 
            <td class="row0">Username</td> 
            <td class="row0">Name</td> 
            <td class="row0">Expertise</td> 
            <td>&nbsp;</td> 
          </tr> 




 $key= $_GET["key"]; 
 $subcat= $_GET["subcat"]; 
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 $c = 0; 
 if($key)  
 { 
  $filter_arr[$c++] = " (tb_user.username LIKE '%$key%'" 
     . " OR tb_cand.cand_name LIKE '%$key%'" 
     . " OR tb_cand.cand_ic LIKE '%$key%'" 
 }  
  
 // skills definition 
  $e=0; 
  if($chk_technical)  
  { 
   if($_GET["technical_level"] != "any") { $tmp = " AND " . 
"tb_cand_exp.exp_lvl = " . $_GET["technical_level"]; } 
    
   $skills_arr[$e++] = "(tb_cand_exp.cat_id=0 AND 
tb_cand_exp.subcat2_id = " . $_GET["technical_subcat2"]   
  if($chk_business)  
  { 
   $skills_arr[$e++] = "(tb_cand_exp.cat_id=1 AND 
tb_cand_exp.subcat2_id = " . $_GET["business_subcat2"] 
        . " AND tb_cand_exp.exp_lvl = " . 
$_GET["business_level"] . ")"; 
  }  
   
  if($chk_soft)  
  { 
   $skills_arr[$e++] = "(tb_cand_exp.cat_id=2 AND 
tb_cand_exp.subcat2_id = " . $_GET["soft_subcat2"] 
        . " AND tb_cand_exp.exp_lvl = " . 
$_GET["soft_level"] . ")"; 
  }  
  
 if($e>0) $filter_arr[$c++] = "(". implode(" OR ", $skills_arr) .")"; 
 
  
// join them array 
 if($c>0) 
 { 





$q = "SELECT DISTINCT tb_cand.*, tb_user.username, tb_user.usr_type, 
tb_user.disabled, tb_user.last_login" 
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 ." FROM tb_cand,tb_user,tb_cand_exp" 
 ." WHERE" 
 ." tb_cand.usr_id=tb_user.id" 
 ." AND tb_cand_exp.cand_id=tb_cand.id" 
 ." AND tb_user.usr_type=2 $filter" 
 ." ORDER BY tb_user.username ASC"; 
  
$result = sql($q); 
 
$rec_count = 0; 
$subcat_count = 0; 
 




     // SKILLS 
      
     $q2 = "SELECT DISTINCT tb_cand_exp.*, 
tb_subcat.subcat_name, tb_subcat2.subcat2_name " 
       . " FROM 
tb_cand_exp,tb_subcat,tb_subcat2" 
       . " WHERE" 
       . " tb_cand_exp.cand_id=".$row["id"] 
       . " AND (" 
       . " tb_cand_exp.subcat_id=tb_subcat.id " 
       .   " AND tb_subcat2.id = 
tb_cand_exp.subcat2_id" 
       . ") " 
       . " ORDER BY subcat_name ASC"; 
        
     $result2 = sql($q2); 
     $subcat_i = 1; 
      
   if($_GET["chk_". $cat_arr[$i]] ) 
     echo "<b>". ucwords($cat_arr[$i]) ."</b><br>"; 
      
     while($row2 = mysql_fetch_array($result2)) 
     { 
      $subcat_count++; 
      echo ($subcat_i++)  .". " 
      . $row2["subcat_name"]  
      ." > ". $row2["subcat2_name"]  
      . " > " . " value="Disable"  
     
             
Appendix L:  User Manual 
 
1. KERYS Index  
 
Once you type the link of Knowledge Expert Repository System, the home page 
will be displayed on your screen.  The index page displayed menu for unregistered user.  
These menus are About KERS, Articles, Sign Up and Career Development menu.  For 










How to login? 
i) Enter your Username 
ii) Enter your Password and click to Login button. 
 











Figure L2(ii): Main menu 
 
 After user login, the main menu will display.  The main menus are Home, My 









3. Sign up Menu 
 
 Sign up menu is for unregistered user that wants to join the system.  First, they 
must fill in the personal details before they can register their IT expertise.  How to 
register? 
 
i) Start your browser and enter KERS link. 
ii) Click on register link 
iii) Fill in the registration form.  The red asterisks indicate compulsory information 
need to be filled for registration.   
iv) Proceed by clicking save button. 
 
Successful registration will allow user to access the system by using login name 




Figure L3: Register personal details 
4. Register Expertise 
 
After user register personal details, they can proceed register their IT expertise.  How to 
register expertise? 
i) Fill in technical skills and supported details like competency level, courses 
attend, project or experience and years. 
ii) Fill in soft skills and supported details like competency level, courses attend and 
project or experience. 
iii) Fill in business skills and supported details like competency level, courses attend 





Figure L4: Register expertise 
 
5. My Profile 
  
 After registering personal details and expertise, user can view information that 






Edit personal details 
Figure L5: My Profile 




FigureL6(i): Edit Personal Details 
 
 User can edit, modify or updates their personal details by clicking at edit button.  














Add new skill 
 
 
FigureL6(ii): Modify Expertise 
 
User also can update their expertise level from time to time by clicking at modify 








7. Search expertise 
 
User can use whether to search by keywords or advanced search.  Use keyword 
search to find expertise name and IC.  Instead of using keyword search, user can use 
advanced search that is easier for them to search for expertise. 
i) Select category of skills using drop-down menu 
ii) Select sub-category of skills using drop-down menu 
iii) Select level of expertise using drop-down menu 
iv) Click on search button 
 
Like keyword search, a list of expertise’s name, expertise category and 












Select skill and 
level 
Search result











8. Invite expertise 
 
How to invite expertise? 
i) Enter expertise name 
ii) Enter expertise e-mail and area of specialization 
iii) Click Invite button 
 












User can view articles, upload or add new articles, download articles and add 
comment.  
 
i) How to add new articles? 
• Click add articles 
• Fill in article title 
• Select category of articles 
• Fill in summary 























Figure L9(ii)- Add  articles 
 
ii) How to add comment and download articles? 
• Click at articles link if you want to view and download articles 











 Download articles 
Click to add 
comment 
 






Figure L9(iv)- Comment articles 
10. Administration 
 
After admin login, the system will redirect to admin main page.  The main tasks 
for admin are: 
 
i) Manage skill categories 
ii) View/Edit/ Approve Article 
iii) Add Training Information 












10 a.  Manage skill categories  
 
i) Add, edit or delete skill categories 
• Click add button to add skill categories 
• Click edit or delete button to edit or delete categories 
• Click categories to view sub-categories details 
 
 








Figure L10(ii)- Add, delete, edit skill categories 
 
ii) Add, edit or delete skill sub-categories 
• Click add button to add skill sub-categories 
• Click edit or delete button to edit or delete sub-categories 















Click categories to add 
sub-categories level 3 
 












10 b.  Pending user 
 
How to approve user? 
i) Click at user name and view user details.  If satisfied, then approved user. 
ii) Click at delete button to delete user 




























             Figure J9- Statistic 
 
